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(57) Abstract 

Compositions and methods for the therapy and diagnosis of cancer, such as ovarian cancer, are disclosed. Compositions may 
comprise one or more ovarian carcinoma proteins, immunogenic portions thereof, polynucleotides that encode But* ' P°^ ons or 
antibodies or immune system cells specific for such proteins. Such compositions may be used, for example, for the ' F™ento d 
treatment of diseases such as ovarian cancer. Methods are further provided for idenWying tumor aniens that a re s^ed from 
ovarian carcinomas and/or other tumors. Polypeptides and polynucleotides as provided herein may further be used for the diagnosis 
and monitoring of ovarian cancer. 

(57) Abrege 

L'invention concerne des compositions et des precedes destines a la therapie et au diagnostic de cancers tels que le cancer de 
I'ovaire. Les compositions peuvent comprendre une ou plusieurs proteines du carcinoma de l'ova,re leurs partes immunogeniques, 
des polynucleotides codant pour ces parties ou des anticorps ou des cellules du systeme .mmunrtaire specifique a ces prate ne& 
Ces compositions peuvent s'utiliser, par exemple, dans la prevention et le traitement de maladies telles que le cancer de 
rovaire L^vention concerne en outre des procedes pour identifier les antJgenes tumoraux secretes depuis les carcnomes de 
I'Svaires et/ou d'autres tumeurs. En outre, les polypeptides et les polynucleotides fourms ici peuvent etre utlises dans le 
diagnostic et la surveillance du cancer de I'ovaire. 
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(57) Abstract 

Compositions and methods for the therapy and diagnosis of cancer, such as ovarian cancer, are disclosed. Compositions may comprise 
one or more ovarian carcinoma proteins, immunogenic portions thereof, polynucleotides that encode such portions or antibodies or immune 
system cells specific for such proteins. Such compositions may be used, for example, for the prevention and treatment of diseases such as 
ovarian cancer. Methods are further provided for identifying tumor antigens that are secreted from ovarian carcinomas and/or other tumors. 
Polypeptides and polynucleotides as provided herein may further be used for the diagnosis and monitoring of ovarian cancer. 
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COMPOSITIONS AND METHODS FOR THERAPY AND DIAGNOSIS OF 
OVARIAN CANCER 

TECHNICAL FIELD 

The present invention relates generally to ovarian cancer therapy. The 
5 invention is more specifically related to polypeptides comprising at least a portion of an 
ovarian carcinoma protein, and to polynucleotides encoding such polypeptides, as well 
as antibodies and immune system cells that specifically recognize such polypeptides. 
Such polypeptides, polynucleotides, antibodies and cells may be used in vaccines and 
pharmaceutical compositions for treatment of ovarian cancer. 

10 BACKGROUND OF THE INVENTION 

Ovarian cancer is a significant health problem for women in the United 
States, and throughout the world. Although advances have been made in detection and 
therapy of this cancer, no vaccine or other universally successful method for prevention 
or treatment. . is .currently available. . Management . of the disease currently relies on a 

15 combination of early , diagnosis, and aggressive treatment, which may include one or 
more of a variety, of treatments such as surgery, radiotherapy, chemotherapy and 
hormone therapy. The course of treatment for a particular cancer is often selected based 
on a variety of prognostic parameters, including an analy sis of specific tumor markers. 
However, the use of established markers often leads to a result that is difficult to 

20 interpret, and high mortality continues to be observed in many cancer patients. 

Immunotherapies have the potential to substantially improve cancer 
treatment and survival; ■ Such therapies may involve the generation or enhancement of 
an immune resppnse to, an ovarian carcinoma antigen. Mowever,-to date, relatively-few 
ovarian-carcinoma antigens .arc known and the generation of an immune response 

25 against such antigens has. not. been shown to be therapeutically beneficial. 

Accordingly, there is a need, in the, art for improved methods for 
identifying ovarian tumoT- antigens and for using such antigens in the therapy of ovarian 
cancer. The present invention fulfills these needs and. further provides other related 
advantages. 



WO 00/36107 PCTAJS99/30270 

2 

SUMMARY OF THE INVENTION 

Briefly stated, this invention provides compositions and methods for the 
therapy of cancer, such as ovarian cancer. In one aspect, the present- invention provides 
polypeptides comprising an immunogenic portion of an ovarian carcinoma protein, or a 

5 variant thereof that : . differs in one or more substitutions, deletions, additions and/or 
insertions such that the.. ability- of the variant to react with ovarian carcinoma protein- 
specific antisera is not substantially diminished. Within certain embodiments, the 
ovarian carcinoma protein -comprises a sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of SEQ ID NOs:l-81, 313^33 1 , 359, 366, 

0 379, 385-387, 391 and complements of such polynucleotides. 

The present invention further provides polynucleotides that encode a 
polypeptide as described above or a portion thereof, expression vectors comprising such 
polynucleotides and ho.sl cells. transformed or transfected with such expression vectors. 

Withjn ; other; : aspects, the present, invention provides -pharmaceutical 

5 compositions -"and. ..yacsines: ., : ..Phannaceuaca| ! ^ ; (^posrticH!S : ~ ; inay- • comprise- a 
physiologically acceptable- carrier or- excipient in combination with one or more of: (i) a 
polypeptide comprising an; immunogenic portion of an ovarian carcinoma protein, or a 
variant thereof that .differs, in one or more substitutions,, deletions, additions and/or 
insertions such that the ability of the variant to react with ovarian carcinoma protein- 

0 specific antisera is not substantially diminished, wherein, the ovarian carcinoma protein 
comprises an amino acid sequence encoded by a polynucleotide that comprises a 
sequence recited in any one of SEQ ID NOs:l-81. 313-331, 359, 366, 379. 385-387 or 
391; (ii) a polynucleotide encoding such a : polypeptide;, (iii) an, antibody that 
specifically binds-to ; such.a.pplypeptide; (iv) an antigen-presenting. cell that expresses 
25 such a polypeptideiand/,Qr : i(y) a.T ceil that specifically reacts with such a polypeptide. 
Vaccines may comprise-.a.npjt-specific immune response enhancer, in combination with 
one or more of; (i).:.a . polypeptide -comprising an. immunogenic , portion of an ovarian 
carcinoma- protein: , or ; a ; variant thereof that differs in one or more substitutions, 
deletions, additions and/or. insertions such that the ability of the variant to react with 

30 ovarian carcinoma protein-specific antisera is not substantially diminished,, wherein the 
ovarian carcinoma, protein; comprises an amino -acid .sequence: encoded by a 
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polynucleotide that comprises a sequence lecited in any one of SEQ ID NOs: 1-81, 313- 
331, 359; 366, 379,385-387 -or 391; (ii) a polynucleotide: encoding such a polypeptide; 
(iii) an anti-idiotypic antibody that is specifically bound by an antibody that specifically 
binds to such a polypeptide; (iv) an antigen-presenting cell that expresses such a 

5 polypeptide and/or (v) a T. cell that specifically reactswith such a polypeptide. 

The.present.invention further provides, in, other aspects, fusion proteins 
that comprise at least one polypeptide as described above, as well as polynucleotides 
encoding such fusion proteins. . 

Within related aspects, pharmaceutical compositions comprising a fusion 

10 protein or polynucleotide encoding a fusion protein in combination with a 
physiologically acceptable, carrier are provided. 

Vaccines are further provided, within other ^aspects, comprising a fusion 
protein or polynucleo.tide.encoding a fusion proteinin combination with a non-specific 
immune response. enhancer, 

15 Within;, further;. -aspects, .the present invention provides .methods for 

inhibiting the development, of -a cancer in a patient, -comprising- administering to a 
patient a pharmaceutical composition or vaccine as recited above. 

The presentiinvention further provides, within other aspects, methods for 
stimulating and/or expanding T cells, comprising, contacting T. cells with (a) a 

20 polypeptide comprising ; an immunogenic portion of an ovarian carcinoma protein, or a 
variant thereof that differs , in one or more substitutions, deletions, additions and/or 
insertions such thaj : the. ability of the variant to react. with ovarian carcinoma protein- 
specific antisera is not substantially diminished, wherein the ovarian carcinoma protein 
comprises an amjnp.:,aci.4. sequence encoded by a .polynucleotide that comprises a 

25 sequence recited in-- any-one. of SEQ ID NOs:l-387-. 5 ,o.r, 391;.(b) a. polynucleotide 
encoding such.a polypeptide; and/or (c) an antigen presenting cell that expresses such a 
polypeptide under conditions and for a time sufficient to permit the stimulation and/or 
expansion of T cells.-. - Such polypeptide, polynucleotide and/or. antigen presenting 
cell(s) may be present . : within a pharmaceutical composition or .vaccine, for use in 

30 stimulating and/or expanding T cells in a mammal. 
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Within . .other aspects, the present invention provides methods for 
inhibiting the development of ovarian cancer in a patient, comprising administering to a 
patient T cells prepared as described above. 

Within jfurther- aspects, the present invention provides methods for 

5 inhibiting Me-developme.nt.iOf ovarian cancer in a patient, comprising the steps of: (a) 
incubating CD4+ and/or CD8 + T cells isolated from a patient with one or more of: (i) a 
polypeptide comprising an immunogenic portion of an ovarian carcinoma protein, or a 
variant thereof that differs in one or more substitutions, deletions, additions and/or 
insertions such that the ability of the variant to react with ovarian carcinoma protein- 

!0 specific antisera is not substantially diminished, wherein the ovarian carcinoma protein 
comprises an amino, acjd sequence encoded by a polynucleotide that comprises a 
sequence recited in -$iiy . one of SEQ ID NOs: 1-387 or- 39.1; (ii) a polynucleotide 
encoding such -a polypeptide;, or (iii) an antigen-presenting eel) that expresses such a 
polypeptide; such; that .^pells , proliferate; and .(b) administering to the. patient an 

15 effective amount, of th.e;.p.roliferated T cells, and thereby inhibiting the development of 
ovarian cancer in . the, patient. The proliferated cells may be cloned , prior to 
administration to the patient. • 

The present invention also provides,, within other aspects, methods for 
identifying secreted; tumor , antigens. Such methods, comprise . the steps of: (a) 

20 implanting tumor cells in .an immunodeficient mammal; (b) obtaining serum from the 
immunodeficient-mamrnal after, a time sufficient to permit secretion of tumor antigens 
into the serum;, (c), immunizing an immunocompetent marnmal ..with the serum; (d) 
obtaining antisenim>frqm-. the. immunocompetent maximal; and (e) screening a tumor 
expression librarv...wjth antiserum,' and ..therefrom .identifying a secreted tumor 

25 antigen. A preferred, method for identifying a secreted ovarian carcinoma antigen 
comprises the steps,of:, (a) implanting ovarian carcinoma cells in a SCID mouse; (b) 
obtaining serum from.-the SCID mouse after a time sufficient to permit secretion of 
ovarian carcinoma - antigens- into the serum; (c) immunizing an immunocompetent 
mouse with the serumj.(d) , obtaining antiserum from the immunocompetent, mouse; and 

30 (e) screening an ovarian, qarcinoma expression library with the antiserum, and therefrom 
identifying a secreted; ovarian carcinoma antigen.. ■ 
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These and other aspects of the present invention will become apparent 
upon reference to the - following detailed description and attached drawings. Ail 
references disclosed ; herein ? are hereby incorporated by reference in their entirety as if 
each was incorporated individually. 

5 BRIEF DESCRIPTION. OF THE DRAWINGS. 

Figures 1A-1S (SEQ ID NOs:l-71) depict partial sequences of 
polynucleotides encoding representative secreted ovarian carcinoma antigens. 

Figures 2A-2C depict full insert sequences for three of the clones of 
Figure 1. Figure 2A shows the sequence designated 07E (11731; SEQ ID N0.72), 
10 Figure 2B shows. the sequence designated. 09E (1 1785; SEQ ID NO:73) and Figure 2C 
shows the sequence designated Q8E (13695; SEQ ID NO:74). 

Figure 3 presents results of microarray expression analysis of the ovarian 
carcinoma sequence designated 08E. 

Figure 4 presents a partial sequence of a polynucleotide (designated 3g; 
15 SEQ ID NO:75) encoding :an ovarian carcinoma sequence that is a splice fusion 
between the human-T-cell. leukemia virus type 1 oncoprotein TAX and osteonectin. 

Figurc : -5 presents the ovarian carcinoma polynucleotide designated 3f 

(SEQ ID NO:76),- . 

Figure presents the ovarian carcinoma- polynucleotide designated 6b 

20 (SEQ ID NO:77). . . : 

Figures-. lA.. L and 7B present the ovarian . carcinoma polynucleotides 
designated 8e (SEQ. ID NO:78) and 8h (SEQ ID NO:79).- 

Figured presents the ovarian carcinoma polynucleotide designated 12c 
(SEQ ID NO:80). 

25 Figure- 9.:presents the ovarian carcinoma polynucleotide designated 12h 

(SEQ 1DNO:81),- 

Figure lO.dcpicts results of microarray expression analysis of the ovarian 
carcinoma sequence designated 3f. 

Figure l.l.depicK results of microarray expression analysis of the ovarian 
30 carcinoma sequence designated 6b. 
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Figure 12 depicts results of microarray expression analysis of the ovarian 
carcinoma sequence designated 8e. 

Figure 13, depicts results of microarray expression analysis of the ovarian 
carcinoma sequence designated 1 2c. 
5 Eigtire; 14-depicts results of microarray. expression analysis of the ovarian 

carcinoma sequence.designated T2h. 

Figures. 15A-15EEE depict partial sequences of additional 
polynucleotides encoding representative secreted ovarian carcinoma antigens (SEQ ID 
NOs:82-310). 

10 Figure 16 . is a diagram illustrating the location of various partial 08E 

sequences within the full length sequence. 

DETAILED DESCRIPTION OF THE INVENTION. 

As noted above, the present invention is generally directed to 
compositions and methods, for the therapy of cancer, such as ovarian cancer. The 

15 compositions described herein may include immunogenic polypeptides, polynucleotides 
encoding such polypeptides, binding agents such as antibodies that bind to a 
polypeptide, antigen presenting cells (APCs) and/or immune system cells (e.g., T cells). 

Polypeptides of the present invention generally comprise at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof. Certain 

20 ovarian carcinoma proteins have been identified using an immunoassay technique, and 
are referred to herein as ovarian carcinoma antigens. An "ovarian carcinoma antigen" is 
a protein that is expressed by ovarian tumor cells (preferably human cells) at a level that 
is at least two fold higher than the level in normal ovarian cells. Certain ovarian 
carcinoma antigens react detectably (within an immunoassay, such as an ELISA or 

25 Western blot) with- antisera generated against serum from an immunodeficient animal 
implanted with a human ovarian tumor. Such ovarian carcinoma antigens are shed or 
secreted from an ovarian : tumor into the sera of the immunodeficient animal. 
Accordingly, certain. ovarian carcinoma antigens provided herein are secreted antigens. 
Certain nucleic acid sequences of the subject invention generally comprise a DNA or 
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RMA sequence that encodes all or a portion of such a polypeptide, or that is 
complementary to such a sequence. 

The present invention further provides ovarian carcinoma sequences that 
are identified using techniques to evaluate altered expression within an ovarian tumor. 
5 Such sequences may be polynucleotide or protein sequences. Ovarian carcinoma 
sequences are generally expressed in an ovarian tumor at a level that is at least two fold, 
and preferably at least five fold, greater than the level of expression in normal ovarian 
tissue, as determined using a representative assay provided herein. Certain partial 
ovarian carcinoma polynucleotide sequences are presented herein. Proteins encoded by 

10 genes comprising such polynucleotide sequences (or complements thereof) are also 
considered ovarian carcinoma proteins. 

Antibodies are generally immune system proteins, or antigen-binding 
fragments thereof, that are capable of binding to at least a portion of an. ovarian 
carcinoma polypeptide- . as ; described herein. T cells that may be employed within the 

15 compositions provided herein are generally T cells (e.g., CD4* and/or CDS") that are 
specific for such a polypeptide. Certain methods described herein further employ 
antigen-presenting cells (such as dendritic cells or macrophages) that express an ovarian 
carcinoma polypeptide as provided herein. 

20 Ovarian Carcinoma- Polynucleotides 

Any polynucleotide that encodes an ovarian carcinoma protein or a 
portion or other variant- thereof as described herein is encompassed by the present 
invention. Preferred polynucleotides comprise at least 15 consecutive nucleotides, 
preferably at least- 30.. consecutive nucleotides, and more preferably at least 45 

25 consecutive nucleotides; that encode a portion of an ovarian carcinoma protein. More 
preferably, a polynucleotide encodes an immunogenic portion of an ovarian carcinoma 
protein, such as an ovarian carcinoma antigen. Polynucleotides complementary to any 
such sequences are also encompassed by the present invention. Polynucleotides may be 
single-stranded (coding or antisense) or double-stranded, and may be DNA (genomic, 

30 cDNA or synthetic) or RNA molecules. Additional coding or non-coding sequences 
may, but need not, be present within a polynucleotide of the present invention, and a 
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polynucleotide may, but need not, be linked to other molecules and/or support 
materials. 

Polynucleotides may comprise a native sequence, (i.e., an endogenous 
sequence that encodes an ovarian carcinoma protein or. a portion thereof) or may 

5 comprise a variant of such a sequence. Polynucleotide variants may contain one or 
more substitutions, additions, deletions and/or insertions such that the immunogenicity 
of the encoded polypeptide is not diminished, relative to a native ovarian carcinoma 
protein. The effect on the immunogenicity of the encoded polypeptide may generally 
be assessed as described herein. Variants preferably exhibit at least about 70% identity, 

10 more preferably at least about 80% identity and most preferably at least about 90% 
identity to a polynucleotide sequence that encodes a native ovarian carcinoma protein or 
a portion thereof. 

The percent identity for two polynucleotide or polypeptide sequences 
may be readily determined by comparing sequences using computer algorithms well 

15 known to those of ordinary skill in the art, such as Megalign, using default parameters. 
Comparisons between: two sequences are typically performed by comparing the 
sequences over a comparison window to identify and compare local regions of sequence 
similarity. A "comparison window" as used herein, refers to a segment of at least about 
20 contiguous positions, usually 30 to about 75, or 40 to about 50, in which a sequence 

20 may be compared to. a reference sequence of the same number of contiguous positions 
after the two sequences. are optimally aligned. Optimal alignment of sequences for 
comparison may be conducted, for example, using the Megalign program in the 
Lasergene suite of bioinformatics software (DNASTAR, Inc., Madison. Wl), using 
default parameters: Preferably, the percentage of sequence identity is determined by 

25 comparing two optimally aligned sequences over a window of comparison of at least 20 
positions, wherein the portion of the polynucleotide or polypeptide sequence in the 
window may comprise additions or deletions (i.e., gaps) of 20 % or less, usually 5 to 15 
%, or 10 to 12%, relative- to,.the reference sequence (which does not contain additions or 
deletions). The percent, identity may be calculated by determining the number of 

30 positions at which the identical nucleic acid bases or amino acid residue occurs in both 
sequences to yield the number of matched positions, dividing the number of matched 
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positions by the total number of positions in the reference sequence (i.e.. the window 
size) and multiplying the results by 100 to yield the percentage of sequence identity. 

Variants may. also, or alternatively, be substantially homologous to a 
native gene, or a, portion : or complement thereof. Such polynucleotide variants are 

5 capable of hybridizing; under moderately stringent conditions to a naturally occurring 
DNA sequence encoding, a- native ovarian carcinoma protein (or a complementary 
sequence). Suitable moderately stringent conditions include prewashing in a solution of 
5 X SSC, 0.5% SDS, 1.0 raM EDTA (pH 8.0); hybridizing at 50°C-65°C, 5 X SSC, 
overnight; followed by washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 

10 0.2X SSC containing 0.1% SDS. 

It will be appreciated by those of ordinary skill in the art that, as a result 
of the degeneracy of thegenetic code, there are many nucleotide sequences that encode 
a polypeptide as described herein. Some of these polynucleotides bear minimal 
homology to the nucleotide sequence of any native gene. Nonetheless, polynucleotides 

15 that vary due to differences in codon usage arc specifically contemplated by the present 
invention. Further,:. alleles, of the genes comprising the polynucleotide sequences 
provided herein are within the scope of the present invention. Alleles are endogenous 
genes that are altered as a result of one or more mutations, such as deletions, additions 
and/or substitutions of nucleotides. The resulting mRNA and protein may, but need 

20 not, have an altered structure or function. Alleles may be identified using standard 
techniques (such as hybridization, amplification and/or database sequence comparison). 

Polynucleotides may be prepared using any of a variety of techniques. 
For example, an ovarian •carcinoma polynucleotide may- be identified, as described in 
more detail below, by. screening a late passage ovarian tumor expression library with 

25 antisera generated against sera of immunocompetent mice after injection of such mice 
with sera from SCID. mice implanted with late passage ovarian tumors. Ovarian 
carcinoma polynucleotides may also be identified using any of a variety of techniques 
designed to evaluate, differential gene expression. Alternatively, polynucleotides may 
be amplified from cDNA prepared from ovarian tumor cells. Such polynucleotides may 

30 be amplified via polymerase chain reaction (PCR). For this approach, sequence-specific 
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primers may be designed based on the sequences provided herein, and may be 
purchased or synthesized. 

An amplified portion may be used to isolate a full length gene from a 
suitable library (e.g., an ovarian carcinoma cDNA library) using well known techniques. 

5 Within such techniques,, a. library {cDNA or genomic) is screened using one or more 
polynucleotide probes or .primers suitable for amplification. Preferably, a iibrary is 
size-selected to include larger molecules. Random primed libraries may also be 
preferred for identifying 5' and upstream regions of genes. Genomic libraries are 
preferred for obtaining introns and extending 5' sequences. 

10 For hybridization techniques, a partial sequence may be labeled (e.g., by 

nick-translation or end-labeling with j2 P) using well known techniques. A bacterial or 
bacteriophage library ,is . then screened by hybridizing filters containing denatured 
bacterial colonies (or lawns containing phage plaques) with the labeled probe (see 
Sambrook et al.. Molecular. Cloning: A Laboratory Manual, Cold Spring Harbor 

15 Laboratories, Cold Spring Harbor, NY, 1989). Hybridizing colonies or plaques are 
selected and expanded, and the DNA is isolated for further analysis. cDNA clones may 
be analyzed to determine the amount of additional sequence by, for example, PCR using 
a primer from the partial sequence and a primer from the vector. Restriction maps and 
partial sequences may be, generated to identify one or more overlapping clones. The 

20 complete sequence < may then be determined using standard techniques, which may 
involve generating aseries of deletion clones. The resulting overlapping sequences are 
then assembled into a single contiguous sequence. A full length cDNA molecule can be 
generated by ligating suitable fragments, using well known techniques. 

Alternatively, there are numerous amplification techniques for obtaining 

25 a full length coding sequence from a partial cDNA sequence. Within such techniques, 
amplification is generally, performed via PCR. Any of a variety of commercially 
available kits may be used to perform the amplification step. Primers may be designed 
using, for example;-, software well known in the art. Primers are preferably 22-30 
nucleotides in length, have a GC content of at least 50% and anneal to the target 

30 sequence at temperatures ,of about 68°C to 72°C. The amplified region may be 
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sequenced as described above, and overlapping sequences assembled into a contiguous 
sequence. 

One such amplification technique is inverse PCR (see Triglia et al., Nucl. 
Acids Res. 7 (5:8 1 86, 1988), which uses restriction enzymes to generate a fragment in the 
5 known region of the gene. The fragment is then circularized by intramolecular ligation 
and used as a template for PCR with divergent primers derived from the known region. 
Within an alternative approach, sequences adjacent to a partial sequence may be 
15 retrieved by amplification with a primer to a linker sequence and a primer specific to a 

known region. The amplified sequences are typically subjected to a second round of 
10 amplification with the same linker primer and a second primer specific to the known 
2o region. A variation .on ■ this procedure, which employs two primers that initiate 

extension in opposite directions from the known sequence, is described in WO 
96/38591. Additional techniques include capture PCR (Lagerstrom et al.. PCR Methods 
Appiic. 1:1 1 1-19, 1991)-and walking PCR (Parker et al., Nucl. Acids. Res. 79:3055-60, 
25 15 1991). Other methods empioying amplification may also be employed to obtain a full 

length cDNA sequence. 

In certain instances, it is possible to obtain a full length cDNA sequence 
30 by analysis of sequences .provided in an expressed sequence tag (EST)' database, such as 

that available from GenBank. Searches for overlapping ESTs may generally be 
20 performed using well-known programs (e.g., NCB1 BLAST searches), and such ESTs 
may be used to generate a contiguous full length sequence. 
35 Certain nucleic acid sequences of cDNA molecules encoding portions of 

ovarian carcinoma antigens are provided in Figures 1A-1S {SEQ ID NOS:l to 71) and 
Figures 15A to 15EEE : (SEQ ID NOs:82 to 310). The. sequences provided in Figures 
25 1A-1S appear to be novel-. For sequences in Figures 15A-15EEE, database searches 
revealed matches having substantial identity. These polynucleotides were isolated by 
serological screening -of an ovarian tumor cDNA expression library, using a technique 
designed to identify-.secreted tumor antigens. Briefly, a late passage ovarian tumor 
expression library- was, prepared from a SCID-derived human ovarian tumor (OV9334) 
30 in the vector ^.-screen -XNovagen). The sera used foT screening were obtained by 
injecting immunocompetent mice with sera from SCID mice implanted with one late 
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passage ovarian tumors. This technique permits the identification of cDNA molecules 
that encode irnmunogenic.ponions of secreted tumor antigens. 

The polynucleotides recited herein, as well as fiill length polynucleotides 
comprising such sequences, other portions of such full length polynucleotides, and 

5 sequences complementary to all or a portion of such full length molecules, are 
specifically encompassed by- the present invention, It will be apparent to those of 
ordinary skill in the art that this technique can also be applied to the identification of 
antigens that are secreted from other types of tumors. 

Other nucleic acid sequences of cDNA molecules encoding portions of 

10 ovarian carcinoma proteins are provided in Figures 4-9 {SEQ ID NOs:75-81), as well as 
SEQ ID NOs:3 13-384. These sequences were identified by screening a microarray of 
cDNAs for tumor-associated expression (i.e., expression that is at least five fold greater 
in an ovarian tumor than in. normal ovarian tissue, as determined using a representative 
assay provided herein), -Such, screens were performed using a Synteni microarray (Palo 

15 Alto, CA) according..ta -the manufacturer's instructions (and essentially as described by 
Schena et al., Proc. NatlAcad. Sci. USA PJ:10614-10619, 1996 and Heller et al., Proc. 
Natl. Acad. Sci. USA 94:2 150-2 1 55, 1997). SEQ ID NOs:311 and 391 provide full 
length sequences incorporating certain of these nucleic acid sequences. 

Any of: a variety of well known techniques may be used to evaluate 

20 tumor-associated expression of a cDNA. For example, hybridization techniques using 
labeled polynucleotide probes may be employed. Alternatively, or in addition, 
amplification techniques such as real-time PCR may be used (see Gibson et al.. Genome 
Research fj:995-1001, : )996; Heid et al.. Genome Research 6:986-994, 1996). Real- 
time PCR is a technique that evaluates the level of PCR product accumulation during 

25 amplification. This- technique permits quantitative evaluation of mRNA levels in 
multiple samples. Briefly, mRNA is extracted from tumor and normal tissue and cDNA 
is prepared using standard techniques. Real-time PCR may be performed, for example, 
using a Perkin Elmer/Applied Biosystems (Foster City, CA) 7700 Prism instrument. 
Matching primers and fluorescent probes may be designed for genes of interest using, 

30 for example, the primer.express program provided by Perkin Elmer/Applied Biosystems 
(Foster City, CA).-. Optimal concentrations of primers and probes may be initially 
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determined by those of ordinary skill in the art, and control (e.g., p-actin) primers and 
probes may be obtained commercially from, for example, Perkin Elmer/Applied 
Biosystems (Foster City;. CA). To quantitate the amount of specific RNA in a sample, a 
standard curve is generated alongside using a plasmid containing the gene of interest. 

5 Standard curves may be generated using the Ct values determined in the real-time PCR, 
which are related to the 'initial cDNA concentration used in the assay. Standard 
dilutions ranging from 10-10* copies of the gene of interest are generally sufficient. In 
addition, a standard curve is generated for the control sequence. This permits 
standardization of initial RNA content of a tissue sample to the amount of control for 

10 comparison purposes. 

Polynucleotide variants may generally be prepared by any method 
known in the art;- ^including chemical synthesis by, . for example', solid phase 
phosphoramidite chemical synthesis. Modifications in a polynucleotide sequence may 
also be introduced using, standard mutagenesis techniques, such as oligonucleotide- 

15 directed site-specific : mutagenesis (see Adelman .et a!., DNA 2:183, 1983). 
Alternatively, RNA molecules may be generated by in vitro or in vivo transcription of 
DNA sequences encoding an ovarian carcinoma antigen, or portion thereof, provided 
that the DNA is incorporated into a vector with a suitable RNA polymerase promoter 
(such as T7 or SP6). ■ Certain portions may be used to prepare an encoded polypeptide, 

20 as described herein; . In addition, or alternatively, a portion may be administered to a 
patient such that the encoded polypeptide is generated in vivo. 

A portion of a sequence complementary to a coding sequence (i.e., an 
antisensc polynucleotide) -may also be used as a probe or to modulate gene expression. 
cDNA constructs that, can be transcribed into antisense RNA may also be introduced 

25 into cells or tissues to; facilitate the production of antisensc RNA. An antisense 
polynucleotide may be used, as described herein, to inhibit expression of an ovarian 
carcinoma protein. ..Antisense technology can be used to control gene expression 
through triple-helix formation; which compromises the ability of the- double helix to 
open sufficiently for, the; binding of polymerases, transcription factors or regulatory 

30 molecules (see Gee et al., /« Huber and Carr, Molecular and Immunologic Approaches, 
Futura Publishing Cp...(Mt. Kisco, NY; 1994). Alternatively, an antisense molecule 
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may be designed to hybridize with a control region of a gene (e.g.. promoter, enhancer 
or transcription initiation site), and block transcription of the gene; or to block 
translation by inhibiting, binding of a transcript to ribosomes. 

Any polynucleotide may be further modified .to increase stability in vivo. 
5 Possible modifications include, but are not limited to, the addition of flanking 
sequences at the 5' and/or -3' ends; the use of phosphorothioate or 2' O-methyl rather 
than phosphodiesterase linkages in the backbone; and/or the inclusion of nontraditional 
15 bases such as inosine, queosine and wybutosine, as well as acetyl- methyl-, thio- and 

other modified forms of adenine, cytidine, guanine, thymine and uridine. 
10 Nucleotide sequences as described herein may be joined to a variety of 

other nucleotide sequences, using established recombinant DNA techniques. For 
example, a polynucleotide may be cloned into any of a variety of cloning vectors, 
including plasmids, phagemids, lambda phage derivatives and cosmids. Vectors of 
particular interest . include, expression vectors, replication vectors, probe generation 
25 U vectors and sequencing vectors. In general, a vector will contain an origin of replication 

functional in at least one organism, convenient restriction endonuclease sites and one or 
more selectable markers. Other elements will depend upon the desired use, and will be 
^ 0 apparent to those of ordinary skill in the art. 

Within certain embodiments, polynucleotides may be formulated so as to 
20 permit entry into a cell of.a mammal, and expression therein. Such formulations are 
particularly useful for.therapeutic purposes, as described below. Those of ordinary skill 
35 in the art will appreciate ; that there are many ways to achieve expression of a 

polynucleotide in a target cell, and any suitable method may be employed. For 
example, a polynucleotide may be incorporated into a viral vector such as, but not 
25 limited to, adenovirus, adeno-associated virus, retrovirus, or vaccinia or other pox virus 
{e.g., avian pox virus).. Techniques for incorporating DNA into such vectors are well 
known to those of ordinary skill in the art. A retroviral vector may additionally transfer 
or incorporate a gene for- a selectable marker (to aid in the identification or selection of 
transduced ceils) and/or. a targeting moiety, such as a gene that encodes a ligand for a 
30 receptor on a specific target cell, to render the vector target specific. Targeting may 
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also be accomplished using an antibody, hy methods known to those of ordinary skill in 
the art, 

Other formulations for therapeutic purposes include colloidal dispersion 
systems, such as macromolecule complexes, nanocapsules, microspheres, beads, and 
5 lipid-based systems , including oil-in-water emulsions, micelles, mixed micelles, and 
liposomes. A preferred colloidal system for use as a delivery vehicle in vitro and in 
vivo is a liposome (i.e., an artificial membrane vesicle). The preparation and use of 
such systems is well known in the art. 

10 Ovarian Carcinoma Polypeptides 

Within the context of the present invention, polypeptides may comprise 
at least an immunogenic portion of an ovarian carcinoma protein or a variant thereof, as 
described herein., :v As-noted • above, certain ovarian carcinoma proteins are ovarian 
carcinoma antigens .that are expressed by ovarian tumor cells and react detectably 

15 within an immunoassay, (such as an ELISA) with antiseTa generated against. scrum from 
an immunodeficient animal implanted with an ovarian tumor. Other ovarian carcinoma 
proteins are encoded by ovarian carcinoma polynucleotides recited herein. Polypeptides 
as described herein may be of any length. Additional sequences derived from the native 
protein and/or heterologous sequences may be present, and such sequences may (but 

20 need not) possess further immunogenic or antigenic properties. 

An "immunogenic portion.'' as used herein is a portion of an antigen that 
is recognized (/.e.^specifically bound) by a B-cell and/or T-ccIl surface antigen 
receptor. Such immunogenic portions generally . comprise at least 5 amino acid 
residues, more preferably ..at, least 10, and still more preferably at least 20 amino acid 

25 residues of an ovarian carcinoma protein or a variant thereof. Preferred immunogenic 
portions are encoded by . cDNA molecules isolated as described herein. Further 
immunogenic portions may generally be identified using well known techniques, such 
as those summarized.in Paul, Fundamental Immunology, 3rd ed., 243-247 (Raven Press, 
1993) and references cited therein. Such techniques include screening polypeptides for 

30 the ability to react .with ovarian carcinoma protein-specific antibodies, antisera and/or 
T-cell lines or clones; - As used herein, antisera and antibodies are "ovarian carcinoma 
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protein-specific" if they specifically bind to an ovarian carcinoma protein (i.e., they 
react with the ovarian carcinoma protein' in an ELISA or other immunoassay, and do not 
react detectably with unrelated proteins). Such antisera, antibodies and T cells may be 
prepared as described herein-, and using well known techniques. An immunogenic 

5 portion of a native ovarian .carcinoma protein is a portion that reacts with such antisera, 
antibodies and/or T-cells at a level that is not substantially less than the reactivity of the 
full length polypeptide (e.g., in an ELISA and/or T-cell reactivity assay). Such 
immunogenic portions, may react within such assays at a level that is similar to or 
greater than the reactivity of the full length protein. Such screens may generally be 

0 performed using methods well known to those of ordinary skill in the art, such as those 
described in Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988. Eor ; example, a polypeptide may be immobilized on a solid support 
and contacted with patient sera to allow binding of antibodies within the sera to the 
immobilized polypeptide.-. Unbound sera may then be removed and bound antibodies 

5 detected using, for example, '"I-labeled Protein A. 

As noted above, a composition may comprise a variant of a native 
ovarian carcinoma protein. A polypeptide "variant," as used herein, is a polypeptide 
that differs from a native ovarian carcinoma protein in one or more substitutions, 
deletions, additions and/or insertions, such that the immunogenicity of the polypeptide 

!0 is not substantially diminished. In other words, the ability of a variant to react with 
ovarian carcinoma protein-specific antisera may be enhanced or unchanged, relative to 
the native ovarian carcinoma protein, or may be diminished by less than 50%, and 
preferably less than 20%, relative to the native ovarian carcinoma protein. Such 
variants may generally:, be identified by modifying one of the above polypeptide 

!5 sequences and evaluating the reactivity of the modified polypeptide with ovarian 
carcinoma protein-specific antibodies or antisera as described herein. Preferred variants 
include those in whiclvone or more portions, such as an N-terminal leader sequence or 
transmembrane domain, .have been removed. Other preferred variants include variants 
in which a small portion (eg., 1-30 amino acids, preferably 5-15 amino acids) has been 

30 removed from the N- ; and/or- C-terminal of the mature protein. 
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Polypeptide variants preferably exhibit at least about 70%, more 

preferably at least about 90% and most preferably at least about 95% identity to the 

native polypeptide. Preferably, a variant contains conservative substitutions. A 

"conservative substitution" is one in which an amino acid is substituted for another 

5 amino acid that has .similar properties, such that one skilled in the art of peptide 

chemistry would expect the secondary structure and hydropathic nature of the 

polypeptide to be substantially unchanged. Amino acid substitutions may generally be 

*5 made on the basis of similarity in polarity, charge, solubility, hydrophobicity, 

hydrophilicity and/or the amphipathic nature of the residues. For example, negatively 

10 charged amino acids include aspartic acid and glutamic acid; positively charged amino 

acids include lysine and arginine; and amino acids with uncharged polar head groups 

having similar hydrophilicity values include leucine, isoleucine and valine: glycine and 

alanine; asparagine and-glutamine; and serine, threonine,, phenylalanine and tyrosine. 

Other groups of amino -acids that may represent conservative changes include: (1) ala, 

25 15 pro, gly, glu, asp, gltvasn, ser.-thr, (2) cys, ser, tyr, thr, (3) val, ile, leu. met, ala, phe; 

(4) lys, arg, his; and (5) phe, tyr, trp, his. A variant may also, or alternatively, contain 

nonconservative changes.' Variants may also (or alternatively) be modified by, for 

example, the deletion or addition of amino acids that have minimal influence on the 
30 * ' 

immunogenicity, secondary structure and hydropathic nature of the polypeptide. 
20 As noted ■: above, polypeptides may comprise a signal (or leader) 

sequence at the N-ierminal end of the protein which co-translationally or post- 
35 translationally directs-transfer of the protein. The polypeptide, may also be conjugated 

to a linker or other sequencefor ease of synthesis, purification or identification of the 
polypeptide (e.g., polyrHis), ,or to enhance binding of the polypeptide to a solid support. 
25 For example, a polypeptide may be conjugated to an immunoglobulin Fc region. 

Polypeptides may be prepared using any of a variety of well known 
techniques. Recombinant polypeptides encoded by DNA sequences as described above 
may be readily prepared from the DNA sequences using any of a variety of expression 
vectors known to those of ordinary skill in the art. Expression may be achieved in any 
30 appropriate host cell that has been transformed or transfected with an expression vector 
containing a DNA molecule that encodes a recombinant polypeptide. Suitable host 
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cells include prokarydtes, yeast and higher eukaryotic cells. Preferably, the host cells 
employed are E. coii, yeast or a mammalian cell line such as COS or CHO. 
Supernatants from Suitable -host/vector systems which secrete recombinant protein or 
polypeptide into culture media may be first concentrated using a'commercially available 
5 filter. Following- Concentration, the concentrate may be applied to a suitable 
purification matrix such as: an affinity matrix or an ion exchange resin. Finally, one or 
more reverse phase HPLC steps can be employed to further purify a recombinant 
polypeptide. 

Portions and other variants having fewer than about 1 00 amino acids, 

0 and generally fewer than about 50 amino acids, may also be generated by synthetic 
means, using techniques well known to those of ordinary skill in the art. For example, 
such polypeptides may be : synthesized using any of the commercially available solid- 
phase techniques, such' as the Merrifield solid-phase synthesis- method, where amino 
acids are sequentially-added to a growing amino acid chain. See Merrifield, J. Am. 

5 Chem. Soc. <S5:2 149-2 1'46, 1963. Equipment for automated synthesis of polypeptides is 
commercially available- from suppliers such as Applied BioSystems, Inc. (Foster City, 
CA), and may be operated according to the manufacturer's instructions. 

Within certain specific embodiments, a polypeptide may be a fusion 
protein that comprises multiple polypeptides as described herein-, or that comprises one 

0 polypeptide as described herein and a known tumor antigen; such as an ovarian 
carcinoma protein or-a variant of such a protein. A- fusion partner may, for example, 
assist in providing T-helper epitopes (an immunological fusion partner), preferably T 
helper epitopes recognized by humans, or may assist in expressing the protein (an 
expression enhancer), at, Jiigher yields than the native recombinant protein. Certain 

5 preferred fusion partners are both immunological and . expression enhancing fusion 
partners. Other fusion partners may be selected so as to increase the solubility of the 
protein or to enable the protein to be targeted to desired intracellular compartments. 
Still further fusion partners include affinity tags, which facilitate purification of the 
protein. 

0 Fusion;.proteins may generally be prepared using standard techniques, 

including chemical .. conjugation. Preferably, a fusion protein is expressed as a 
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recombinant protein, allowing the production of increased levels, relative to a non-fused 
protein, in an expression, system. Briefly, DNA sequences encoding the polypeptide 
components may .be. assembled separately, and ligated into an appropriate expression 
vector. The 3' end, of the DNA sequence encoding one polypeptide component is 
5 ligated, with or without a. peptide linker, to the 5' end of a DNA sequence encoding the 
second polypeptide component so that the reading frames of the . sequences are in phase. 
This permits translation into a single fusion protein that retains the biological activity of 
15 both component polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
10 second polypeptide components by a distance sufficient to ensure that each polypeptide 
20 folds into its secondary and tertiary structures. Such a peptide linker sequence is 

incorporated into , the ^fusion protein using standard techniques well known in the art. 
Suitable peptide linker : .-sequences may be chosen based on the following factors: 
(1) their ability to adopt a;flexible extended conformation; (2) their inability to adopt a 
25 15 secondary structure that, could interact with functional epitopes on the first and second 

polypeptides; and (3) the- lack of hydrophobic or charged residues that might react with 
the polypeptide functional, epitopes. Preferred peptide linker ■ sequences contain Gly, 
Asn and Ser residues. - Other near neutral amino acids, such as Thr and Ala may also be 
used in the linker sequence. Amino acid sequences which may be usefully employed as 
20 linkers include those- disclosed in Maratea et al., Gene 40:39-46. 1985: Murphy etal., 
Proc. Nail. Acad. Sch USA .83 :S258-8262. 1986; U.S. Patent, No. 4,935,233 and U.S. 
Patent No. 4,75 1,1 80.. -The linker sequence may generally be from 1 to about 50 amino 
acids in length. Linker sequences are not required when the first and second 
polypeptides have non-essential N-terminal amino acid regions that can be used to 
25 separate the functional domains and prevent steric interference. 

The ligated DNA sequences are operably linked to suitable 
transcriptional or transnational regulatory elements. . The regulatory elements 
responsible for expression of DNA are located only 5' to the DNA sequence encoding 
the first polypeptides.; ..... Similarly, stop codons • required to end translation and 
30 transcription termination, signals are only present 3' to the DNA sequence encoding the 
second polypeptide.;. 
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Fusion proteins are also provided that comprise a polypeptide of the 
present invention together '• with an unrelated immunogenic protein. Preferably the 
immunogenic protein is' capable of eliciting a recall response. Examples of such 
proteins include tetanus, tuberculosis and hepatitis proteins (see, for example, Stoute 
5 et al. New Engl. J. Med., iJ(i:86-9 1 , 1 997). 

Within preferred embodiments, an immunological fusion partner is 
derived from protein D, a surface protein of the gram-negative bacterium Haemophilus 
15 influenza B (WO 91/18926). Preferably, a protein D derivative comprises 

approximately the first third of the protein (e.g., the first N-terminal 100-110 amino 
10 acids), and a protein D derivative may be lipidated. Within certain preferred 
20 embodiments, the first 109 residues of a Lipoprotein D fusion partner is included on the 

N-termimis to provide .the.polypeptide with additional exogenous T-cell epitopes and to 
increase the expression level in E. coli (thus functioning as an expression enhancer). 
The lipid tail ensures- optimal presentation of the antigen to antigen present ceils. Other 
^ 5 15 fusion partners include : . : the non-structural protein from influenzae virus, NS1 

(hemaglutinin). Typically;. the N-terminal 81 amino acids are used, although different 
fragments that include T-helper epitopes may be used. 
30 In another embodiment, the immunological fusion partner is the protein 

known as LYTA, or a portion thereof (preferably a C-terminal portion). LYTA is 
20 derived from Streptococcus pneumoniae, which synthesizes an N-acetyl-L-alanine 
amidase known as amidase LYTA (encoded by the LytA gene; Gene -/J:265-292, 
35 1986). LYTA is :an; autolysin that specifically degrades certain bonds in the 

peptidoglycan backbone. - The C-terminal domain of the LYTA protein is responsible 
for the affinity to the .-choline or to some choline analogues such as DEAE. This 
40 25 property has been exploited for the development of E. coli C-LYTA expressing 

plasmids useful for expression of fusion proteins. Purification of hybrid proteins 
containing the C-LYTA fragment at the amino terminus has been described (see 
Biotechnology 70:795-798,- 1992). Within a preferred embodiment, a repeat portion of 
45 LYTA may be incorporated into a fusion protein. A repeat portion is found in the C- 

30 terminal region starting at residue 178. A particularly preferred repeat portion 
incorporates residues 188:305. 
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In general, polypeptides (including fusion proteins) and polynucleotides 
as described herein are isolated. An "isolated" polypeptide or polynucleotide is one that 
is removed from its original environment. For example, a naturally-occurring protein is 
isolated if it is separated; from some or all of the coexisting materials in the natural 
5 system. Preferably,, such polypeptides are at least about 90% pure, more preferably al 
least about 95% pure and most preferably at least about 99% pure. A polynucleotide is 
considered to be isolated if, for example, it is cloned into a vector that is hot a part of 
* 5 the natural environment. 
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io Binding Agents 

The present invention further provides agents, such as antibodies and 
antigen-binding fragrnents;. thereof, that specifically bind to an ovarian carcinoma 
protein. As used herein,-; an antibody, or antigen-binding fragment thereof, is said to 
"specifically bind" to-^n ovarian carcinoma protein if it reacts at a detectable level 
25 15 (within, for example,-an-ELISA) with an ovarian carcinoma protein, and does not react 

detectably with unrelated proteins under similar conditions. As used herein, "binding" 
refers to a noncovalent .association between two separate molecules such that a 
30 "complex" is formed;' The ability to bind may be evaluated by, for example, 

determining a binding constant for the formation of the complex. The binding constant 
20 is the value obtained when the concentration of the complex is divided by the product of 
the component concentrations. In general, two compounds are said to "bind," in the 
35 context of the present :: invention, when the binding constant for complex formation 

exceeds about 10 3 L/mol, The binding constant maybe determined using methods well 
known in the art. . ... ... . ,. 

25 Binding :: agents . may be further capable of - differentiating between 

patients with and without . a- cancer, such as ovarian cancer, using the representative 
assays provided herein,;. In other words, antibodies or other binding agents that bind to a 
ovarian carcinoma antigen : will generate a signal indicating the presence of a cancer in 
at least about 20%, of patients with the disease, and will generate a negative signal 
30 indicating the absence : of the- disease in at least about 90% of individuals without the 
cancer. To determine- whether a binding agent satisfies this requirement, biological 
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samples (e.g., blood, -sera, leukophoresis, urine and/or tumor biopsies) from patients 
with and without a cancer (as determined using standard clinical tests) may be assayed 
as described herein for the presence of polypeptides that bind to the binding agent. It 
will be apparent that a statistically significant number of samples with and without the 

5 disease should be assayed.;. Each binding agent should satisfy- the above criteria; 
however, those of ordinary- skill in the art will recognize that binding agents may be 
used in combination to improve sensitivity. 

Any agent that satisfies the above requirements may be a binding agent. 
For example, a binding agent may be a ribosome, with or without a peptide component, 

10 an RNA molecule or a polypeptide. In a preferred embodiment, a binding agent is an 
antibody or an antigen-binding fragment thereof. Antibodies may be prepared by any of 
a variety of techniques-known to those of ordinary skill in the art. See, e.g., Harlow and 
Lane, Antibodies: A Labaraiory Manual, Cold Spring Harbor Laboratory, 1988. In 
general, antibodies can be produced by cell culture techniques, including the generation 

15 of monoclonal antibodies as described herein, or via transfection of antibody genes into 
suitable bacterial or mammalian cell hosts, in order to allow for the production of 
recombinant antibodies. In one technique, an immunogen comprising the polypeptide is 
initially injected into any of a wide variety of mammals (e.g., mice, rats, rabbits, sheep 
or goats). In this step, the polypeptides of this invention may serve as the immunogen 

20 without modification. Alternatively, particularly for relatively short polypeptides, a 
superior immune response -may be elicited if the polypeptide is joined to a carrier 
protein, such as bovine serum albumin or keyhole limpet hemocyanin. The immunogen 
is injected into the animal, host, preferably according to . a predetermined schedule 
incorporating one or more : booster immunizations, and the animals are bled periodically. 

25 Polyclonal antibodies;, specific for the polypeptide may then be purified from such 
antisera by, for example^; affinity chromatography using the polypeptide coupled to a 
suitable solid support. ' . 

Monoclonal antibodies specific for an antigenic polypeptide of interest 
may be prepared, for example, using the technique of Kohler and Milstein, Eur. J. 

30 Immunol. (5:51 1-519, 1976. and improvements thereto. Briefly, these methods involve 
the preparation of -immortal -cell lines capable of producing antibodies having the 
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desired specificity (i.e.; reactivity with the polypeptide of interest). Such cell lines may 
be produced, for example, from spleen cells obtained from an animal immunized as 
described above. The'.spleen cells are then immortalized by, for example, fusion with a 
myeloma cell fusion partner, preferably one that is syngeneic with the immunized 
5 animal. A variety of fiision techniques may be employed. For example, the spleen cells 
and myeloma cells may be combined with a nonionic detergent for a few minutes and 
then plated at low density on a selective medium that supports the growth of hybrid 
15 cells, but not myeloma cells. A preferred selection technique uses HAT (hypoxanthine, 

aminopterin, thymidine) selection. After a sufficient time, usually about 1 to 2 weeks, 
10 colonics of hybrids are observed. Single colonies are selected and their culture 
supernatants tested for binding activity against the polypeptide. Hybridomas having 
high reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supernatants of growing 
hybridoma colonies.- In- ; addition, various techniques may be employed to enhance the 
25 15 yield, such as injection of the hybridoma cell line into the peritoneal cavity of a suitable 

vertebrate host, such as a -mouse. Monoclonal antibodies may then be harvested from 
the ascites fluid or the blood. Contaminants may be removed from the antibodies by 
conventional techniques, isuch as chromatography, gel filtration, precipitation, and 
extraction. The polypeptides of this invention may be used in the purification process 
20 in, for example, an affinity chromatography step. 

Within certain embodiments, the use of antigen-binding fragments of 
antibodies may be preferred. Such fragments include Fab fragments, which may be 
prepared using stand^dvtechniques. Briefly, immunoglobulins may. be purified from 
rabbit serum by affinity chromatography on Protein A bead.columns (Harlow and Lane, 
40 25 Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988) and digested 

by papain to yield Fab ancpFc fragments. The Fab and-Fc fragments may be separated 
by affinity chromatography .on protein A bead columns. 

Monoclonal antibodies of the present invention may be coupled to one or 
45 more therapeutic agents.--^ Suitable agents in this regard include radionuclides, 

30 differentiation inducers;- drugs, toxins, and derivatives thereof. Preferred radionuclides 
include *Y, l23 I, ,2J I,,.^I,. '"Re, l!, Re, Jll At, and !13 Bi. . Preferred drugs include 
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methotrexate, and pyrimidine and purine analogs. Preferred differentiation inducers 
include phorbol esters,and butyric acid. Preferred toxins include ricin, abrin, diptheria 
toxin, cholera toxin, .gelonin, Pseudomonas exotoxin. Shigella toxin, and pokeweed 
antiviral protein. 

5 A therapeutic agent may be coupled (e.g., covalently bonded) to a 

suitable monoclonal antibody either directly or indirectly (e.g. , via a linker group). A 
direct reaction between an agent and an antibody is possible when each possesses a 
substituent capable of.reacting with the other. For example, a nucleophilic group, such 
as an amino or sulfhydryl group, on one may be capable of reacting with a carbonyl- 
10 containing group, such, as an anhydride or an acid halide, or with an alkyl group 
2 0 containing a good leaving group (e.g. , a halide) on the other: 

Alternatively; it may be desirable to. couple a therapeutic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an 
antibody from an agent in order to avoid interference with binding capabilities. A 

25 

15 linker group can also serve to increase the chemical' reactivity of a substituent on an 
agent ot an antibody,- and thus increase the coupling efficiency. An increase in 
chemical reactivity may also facilitate the use of agents, or functional groups on agents, 
30 which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of Afunctional 
20 or polyfunctional reagents, both homo- and hetero-functional (such as those described 
in the catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker 
group. Coupling may.beeffected, for example, through amino groups, carboxyl groups, 
sulfhydryl groups or oxidized carbohydrate residues. There are numerous references 
describing such methqd.ology;-e.g., U.S. Patent No. 4,671 ,958, to Rodwell et al. 
40 25 Where, a.therapeutic agent is more potent when. free from the antibody 

portion of the immunoconjugates of the present invention, it may be desirable to use a 
linker group which is cleavable during or upon internalization into a cell. A number of 
different cleavable linker, groups have been described. The mechanisms for the 

45 

intracellular release of an agent from these linker groups include cleavage by reduction 
30 of a disulfide bond (e.g., U.S. Patent No. 4,489,71.0, to Spitler), by irradiation of a 
photolabile bond (e.g., U.S. Patent No. 4,625,014, to Senter et a].), by hydrolysis of 
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derivatized amino acid side chains (e.g., U.S. Patent No. 4,638,045, to Kohn et al.), by 
serum complement-mediated hydrolysis (e.g., U.S. Patent No. 4,671,958, to Rodwell 
et al.), and acid-catalyzed hydrolysis (e.g., U.S. Patent No. 4,569,789, to Blattler et al.). 

It may be desirable to couple more than, one agent to an antibody. In one 
5 embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, immunoconjugates with more than one agent 
may be prepared in a variety of ways. For example, more than one agent may be 
coupled directly to an antibody molecule, or linkers which provide multiple sites for 
10 attachment can be used. Alternatively, a carrier can be used. 

A carrier may bear the agents in a variety of ways, including covalent 
bonding either directly or via a linker group. Suitable carriers include proteins such as 
albumins (e.g., U.S. Patent No. 4,507,234, to Kato ct al.), peptides and polysaccharides 
such as aminodextraa (e.g., U.S. Patent No. 4,699*784, to Shih et al.). A carrier may 
15 also bear an agent by rioncovalent bonding or by encapsulation, such as within a 
liposome vesicle (e.g., U.S. Patent Nos. 4,429,008 and 4,873,088). Carriers specific for 
radionuclide agents include radiohalogenated small molecules and chelating 
compounds. For example, U.S. Patent No. 4,735,792 discloses representative 
radiohalogenated small molecules and their synthesis. A radionuclide chelate may be 
20 formed from chelating compounds that include those containing nitrogen and sulfur 
atoms as the donor atoms for binding the metal, or metal oxide, radionuclide. For 
example, U.S. Patent No; 4,673,562, to Davison et al. discloses representative chelating 
compounds and their- synthesis. ■ 

A variety . of routes of administration for the antibodies and 
25 immunoconjugates may ; be used. Typically, administration will be intravenous, 
intramuscular, subcutaneous or in the bed of a resected tumor. It will be evident that the 
precise dose of the antibody/immunoconjugate will vary depending upon the antibody 
used, the antigen density on the tumor, and the rate of clearance of the antibody. 

Also provided herein are anti-idiotypic antibodies that mimic an 
30 immunogenic portion of an ovarian caTcinoma protein. Such antibodies may be raised 
against an antibody, or. antigen-binding fragment thereof, that specifically binds to an 
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immunogenic portion of an ovarian carcinoma protein, using well known techniques. 
Anti-idiotypic antibodies that mimic an immunogenic portion of an ovarian carcinoma 
protein are those antibodies that bind to an antibody, or antigen-binding fragment 
thereof, that specifically binds to an immunogenic portion of an ovarian carcinoma 
5 protein, as described. herein. 



T Cells 

15 [mmunotherapeutic compositions may also, or alternatively, comprise T 

cells specific for an o varian carcinoma protein. Such cells may generally be prepared in 
10 vitro or ex vivo, using standard procedures. For example, T cells may be present within 
20 (or isolated from) bone marrow, peripheral blood or a fraction of bone marrow or 

peripheral blood of a mammal, such as a patient, using a commercially available cell 
separation system, such as the CEPRATE™ system, available from CellPro Inc., 
Botheli WA (see also : U.S. Patent No. 5,240,856; U.S. Patent No. 5,215,926; WO 
25 15 89/06280; WO 91/16-M6 and WO 92/07243). Alternatively, T cells may be derived 

from related or unrelated humans, non-human animals, cell lines or cultures. 

T cells may be stimulated with an ovarian carcinoma polypeptide, 
30 polynucleotide encoding- an ovarian carcinoma polypeptide and/or an antigen presenting 

cell (APC) that expresses such a polypeptide. Such stimulation is performed under 
20 conditions and for a time sufficient to permit the generation of T cells that are specific 
for the polypeptide. Preferably, an ovarian carcinoma polypeptide or polynucleotide is 

35 

present within a delivery vehicle, such as a microsphere, to facilitate the generation of 
specific T cells. 

T cells arc considered to be specific for an ovarian carcinoma 
40 25 polypeptide if the T-cells kill target cells coated with an ovarian carcinoma polypeptide 

or expressing a gene encoding such a polypeptide. T cell specificity may be evaluated 
using any of a variety of- standard techniques. For example, within a chromium release 
assay or proliferation assay, a stimulation index of more than two fold increase in lysis 
45 and/or proliferation, compared to negative controls, indicates T cell specificity. Such 

30 assays may be performed, for example, as described in Chen et al., Cancer Res. 
54:1065-1070, 1994.. Alternatively, detection of the proliferation of Tcells may be 
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accomplished by a variety of known techniques. For example, T cell proliferation can 
be detected by measuring an increased rate of DNA synthesis (e.g., by pulse-labeling 
cultures of T cells with tritiated thymidine and measuring the amount of tritiated 
thymidine incorporated "into DNA). Contact with an ovarian carcinoma polypeptide 

5 (200 ng/ml - 1 00 ng/ml, preferably 1 00 ng/ml - 25 ug/ml) for 3 - 7 days should result in 
at least a two fold increase in proliferation of the T cells and/or contact as described 
above for 2-3 hours should result in activation of the T cells, as measured using 
standard cytokine assays in which a two fold increase in the level of cytokine release 
(e.g., TNF or IFN-y) is indicative of T cell activation (see Coligan et al., Current 

0 Protocols in Immunology, vol. 1, Wiley Interscience (Greene 1998). T cells that have 
been activated in response to an ovarian carcinoma polypeptide, polynucleotide or 
ovarian carcinoma polypeptide-expressing APC may be CD4* and/or CD8*. Ovarian 
carcinoma polypeptide-specific T cells may be expanded using standard techniques. 
Within preferred embodiments, the T cells are derived from a patient or a related or 

5 unrelated donor and. ; are administered to the patient following stimulation and 
expansion. 

For therapeutic purposes, CD4 + or CD8 + T cells that proliferate in 
response to an ovarian carcinoma polypeptide, polynucleotide or APC can be expanded 
in number either in vitro- or in vivo. Proliferation of such T cells in vitro may be 

:0 accomplished in a variety of ways. For example, the T cells can be re-exposed to an 
ovarian carcinoma polypeptide, with or without the addition of T cell growth factors, 
such as interleukin-2, and/or stimulator cells that synthesize an ovarian carcinoma 
polypeptide. Alternatively, - one or more T cells that proliferate in the presence of an 
ovarian carcinoma polypeptide can be expanded in number by cloning. Methods for 

:5 cloning cells are well known in the art, and include limiting dilution. Following 
expansion, the cells may be administered back to the patient as described, for example, 
by Chang el al., Crit. Rev. Oncol. Hematol. 22:2 13,1 996. 



Pharmaceutical compositions and Vaccines 

Within- certain aspects, polypeptides, polynucleotides, binding agents 
and/or immune system.- cells as described herein may be incorporated into 
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pharmaceutical compositions or vaccines. Pharmaceutical compositions comprise one 
or more such compounds or cells and a physiologically acceptable carrier. Vaccines 
may comprise one or more such compounds or cells and a non-specific immune 
response enhancer. A non-specific immune response enhancer may be any substance 
5 that enhances an immune response to an exogenous antigen. Examples of non-specific 
immune response enhancers include adjuvants, biodegradable microspheres (e.g., 
polylactic galactide) and liposomes (into which the compound is incorporated; see e.g., 
Fullerton, U.S. Patent No. 4,235,877). Vaccine preparation is generally described in, 
for example, M.F. Powell and M.J. Newman, eds., "Vaccine Design (the subunit and 
0 adjuvant approach)," Plenum Press (NY, 1995). Pharmaceutical compositions and 
vaccines within the scope of the present invention may also contain other compounds, 
which may be biologically active or inactive. For example, one or more immunogenic 
portions of other tumor antigens may be present, either incorporated into a fusion 
polypeptide or as a separate compound within the composition or vaccine. 

A pharmaceutical composition or vaccine may contain DNA encoding 
one or more of the polypeptides as described above, such that the polypeptide is 
generated in situ. As noted above, the DNA may be present within any of a variety of 
delivery systems known to those of ordinary skill in the art, including nucleic acid 
expression systems, bacteria and viral expression systems. Appropriate nucleic acid 
expression systems contain the necessary DNA sequences for expression in the patient 
(such as a suitable promoter and terminating signal). Bacterial delivery systems involve 
the administration of a . bacterium (such as Bacillus-Calmette-Guerriri) that expresses an 
immunogenic portion of the polypeptide on its cell surface. In a preferred embodiment, 
the DNA may be introduced using a viral expression system (e.g., vaccinia or other pox 
virus, retrovirus, or adenovirus), which may involve the use of a non-pathogenic 
(defective), replication competent virus. Suitable systems are disclosed, for example, in 
Fisher-Hoch et al., PNAS 56:317-321, 1989; Flexner et al.. Ann. N.Y. Acad Sci. 
5(59:86-103, 1989; Flexner et al., Vaccine 5:17-21, 1990; U.S. Patent Nos. 4,603,112, 
4,769,330, and 5,017,487; WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651; 
EP 0,345,242; WO 91/02805; Berkner, Biotechniques tf-,616-627, 1988; Rosenfeld et 
al.. Science 252:431-434,. 1991; Kolls et al., /W/iSP/:215-219, 1994; Kass-Eisler et al., 
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PNAS 90: 11498-11502, 1993; Guzman et al., Circulation SS:2838-2848, 1993; and 
Guzman et al., Cir. Res. 73:1202-1207, 1993. Techniques for incorporating DNA into 
such expression systems are well known to those of ordinary skill in the art. The DNA 
may also be "naked," as described, for example, in Ulmer et al., Science 259:1745-1749, 
5 1993 and reviewed by Cohen, Science 259:1691-1692, 1993. The uptake of naked 
DNA may be increased by coating the DNA onto biodegradable beads, which are 
efficiently transported into the cells. 

While any suitable carrier known to those of ordinary skill in the art may 
be employed in the pharmaceutical compositions of this invention, the type of carrier 
10 will vary depending on the mode of administration. Compositions of the present 
20 invention may be formulated for any appropriate manner of administration, including 

for example, topical, oral; nasal, intravenous, intracranial, intraperitoneal, subcutaneous 
or intramuscular administration. For parenteral administration, such as subcutaneous 
injection, the carrier preferably comprises water, saline, alcohol, a fat, a wax or a buffer. 
15 For oral administration, any of the above carriers or a solid carrier, such as mannitol, 
lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose, 
sucrose, and magnesium carbonate, may be employed. Biodegradable microspheres 
(e.g., polylactate polyglycolate) may also be employed as carriers for the 
pharmaceutical compositions of this invention. Suitable biodegradable microspheres 
20 are disclosed, for example i; in U.S. Patent Nos. 4,897,268 and 5,075,109. 

Such compositions may also comprise buffers (e.g., neutral buffered 
saline or phosphate buffered saline}, carbohydrates (e.g.. glucose, mannosc, sucrose or 
dextrans), mannitol, proteins, polypeptides or amino acids such as glycine, antioxidants, 
chelating agents such as. EDTA or glutathione, adjuvants (e.g., aluminum hydroxide) 
40 25 and/or preservatives. Alternatively, compositions of the present invention may be 

formulated as a lyophilizate. Compounds may also be encapsulated within liposomes 
using well known technology. 

Any of a -variety of non-specific immune response enhancers may be 
employed in the vaccines, of this invention. For example, an adjuvant may be included. 
30 Most adjuvants contain . a substance designed to protect the antigen from rapid 
catabolism, such as aluminum hydroxide or mineral oil, and a stimulator of immune 
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responses, such as lipid A, Bortadella pertussis or Mycobacterium tuberculosis derived 
proteins. Suitable adjuvants are commercially available as, for example, Freund's 
Incomplete Adjuvant and Complete Adjuvant (Difco Laboratories, Detroit, Ml), Merck 
Adjuvant 65 (Merck;, and ' Company, Inc., Rahway, NJ), alum, biodegradable 
5 microspheres, monophosphoryl lipid A and quil A. Cytokines, such as GM-CSF or 
interleukin-2, -7, or - 12, may also be used as adjuvants. 

Within the vaccines provided herein, the adjuvant composition is 
15 preferably designed to induce an immune response predominantly of the Thl type. 

High levels of Thl -type cytokines (e.g., IFN-y, IL-2 and 1L-12) tend to favor the 
10 induction of cell mediated immune responses to an administered antigen. In contrast, 
20 high levels of Th2-type cytokines (e.g., IL-4, IL-S, IL-6, IL-10 and TNF-(J) tend to 

favor the induction of humoral immune responses. Following application of a vaccine 
as provided herein, a patient will support an immune response that includes Thl- and 
Th2-type responses. • Within a preferred embodiment, in which a response is 
25 15 predominantly Thl-type, the level of Thl-type cytokines will increase to a greater 

extent than the level of Th2-type cytokines. The levels of these cytokines may be 
readily assessed using standard assays. For a review of the families of cytokines, see 
30 Mosmann and Coffman, Ann. Rev. Immunol. 7:145-173, 1989. 

Preferred adjuvants for use in eliciting a predominantly Thl-type 
20 response include, for example, a combination of monophosphoryl lipid A, preferably 3- 
de-O-acylated monophosphoryl lipid A (3D-MPL), together with an aluminum salt. 

35 

MPL adjuvants are available from Ribi ImmunoChem Research Inc. (Hamilton, MT; 
see US Patent Nos. 4,436,727; 4,877,61 1; 4,866,034 and 4,912,094). Also preferred is 
AS-2 (StnitliKline Beecham). CpG-containing oligonucleotides (in which the CpG 
40 25 dinucleotide is unmethylated) also induce a predominantly Thl response. Such 

oligonucleotides are well known and are described, for example, in WO 96/02555. 
Another preferred adjuvant is a saponin, preferably QS21, which may be used alone or 
in combination with other adjuvants. For example, an enhanced system involves the 
combination of a monophosphoryl lipid A and saponin derivative, such as the 
30 combination of QS2 1 and 3D-MPL as described in WO 94/001 53, or a less reactogenic 
composition where the QS21 is quenched with cholesterol, as described in WO 
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96/33739. Other preferred formulations comprises an oil-in-water emulsion and 
tocopherol. A particularly potent adjuvant formulation involving QS21, 3D-MPL and 
tocopherol in an oil-in-water emulsion is described in WO 95/17210. Any vaccine 
provided herein may ''be prepared using well known methods that result in a 
5 combination of antigen,' immune response enhancer and a suitable carrier or excipient. 

The compositions described herein may be administered as part of a 
sustained release formulation (i.e., a formulation such as a capsule or sponge that effects 
a slow release of compound following administration). Such formulations may 
generally be prepared using well known technology and administered by, for example, 
10 oral, rectal or subcutaneous implantation, or by implantation at the desired target site. 
2Q Sustained-release formulations may contain a polypeptide, polynucleotide or antibody 

dispersed in a carrier matrix and/or contained within a reservoir surrounded by a rate 
controlling membrane. .Carriers for use within such formulations are biocompatible, 
and may also be biodegradable; preferably the formulation provides a relatively 

25 

15 constant level of active component release. The amount of active compound contained 
within a sustained release formulation depends upon the site of implantation, the rate 
and expected duration of release and the nature of the condition to be treated or 

30 prevented. 

Any of a variety of delivery vehicles may be employed within 
20 pharmaceutical compositions and vaccines to facilitate production of an antigen-specific 
immune response that targets tumor cells. Delivery vehicles include antigen presenting 

35 

cells (APCs), such as dendritic cells, macrophages. B cells; monocytes and other cells 
that may be engineered to be efficient APCs. Such cells may, but need not, be 
genetically modified to increase the capacity for presenting the antigen, to improve 
40 25 activation and/or maintenance of the T cell response, to have anti-tumor effects per se 

and/or to be immunologically compatible with the receiver (i.e., matched HLA 
haplotype). APCs may generally be isolated from any of a variety of biological fluids 
and organs, including tumor and peritumoral tissues, and may be autologous, 

45 

allogeneic, syngeneic or xenogeneic cells. 
30 Certain, preferred embodiments of the present invention use dendritic 

cells or progenitors thereof as antigen-presenting cells. Dendritic cells are highly potent 
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APCs (Banchereau and Steinman. Nature 592:245-251, 1998) and have been shown to 
be effective as a physiological adjuvant for eliciting prophylactic or therapeutic 
antitumor immunity (see Timmerman and Levy, Ann. Rev. Med .50:507-529, 1999). In 
general, dendritic cells may be identified based on their typical shape (stellate in situ, 
5 with marked cytoplasmic processes (dendrites) visible in vitro) and based on the lack of 
differentiation markers of B cells (CD19 and CD20), T cells (CD3), monocytes (CD14) 
and natural killer cells (CD56), as determined using standard assays. Dendritic cells 
may, of course, be engineered to express specific cell-surface receptors or ligands that 
are not commonly found on dendritic cells in vivo or ex vivo, and such modified 
10 dendritic cells are contemplated by the present invention. As an alternative to dendritic 
2 q cells, secreted vesicles antigen-loaded dendritic cells (called exosomes) may be used 

within a vaccine (see Zitvogel et al.. Nature Med V:594-600, 1998). 

Dendritic cells and progenitors may be obtained from peripheral blood, 
bone marrow, tumor-infiltrating cells, peritumoral tissues-infiltrating cells, lymph 

25 

15 nodes, spleen, skin, umbilical cord blood or any other suitable tissue or fluid. For 
example, dendritic cells, may be differentiated ex vivo by adding a combination of 
cytokines such as GM-CSF, IL-4, IL-13 and/or TNFcc to cultures of monocytes 
30 harvested from peripheral blood. Alternatively, CD34 positive cells harvested from 

peripheral blood, umbilical cord blood or bone marrow may be differentiated into 
20 dendritic cells by addingto the culture medium combinations of GM-CSF, IL-3, TNFa, 
CD40 ligand, LPS, flt3 ligand and/or other compound(s) that induce maturation and 

35 

proliferation of dendritic cells. 

Dendritic cells are conveniently categorized as "immature" and "mature" 
cells, which allows a simple way to discriminate between two well characterized 
40 25 phenotypes. However, this nomenclature should not be construed to exclude all 

possible intermediate stages of differentiation. Immature dendritic cells are 
characterized as APC with a high capacity for antigen uptake and processing, which 
correlates with the high expression of Fey receptor, mannose receptor and DEC-205 
marker. The mature phenotype is typically characterized by a lower expression of these 
30 markers, but a high expression of cell surface molecules responsible for T cell 
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activation such as class I and class II MHC, adhesion molecules (e.g., CD54 and CD1 1) 
and costimulatory molecules (e.g., CD40, CD80 and CD86). 

APCs may'generally be transfected with a polynucleotide encoding a 
ovarian carcinoma antigen (or portion or other variant thereof) such that the antigen, or 

5 an immunogenic portion thereof, is expressed on the cell surface. Such transfection 
may take place ex vivo, and a composition or vaccine comprising such transfected cells 
may then be used for therapeutic purposes, as described herein. Alternatively, a gene 
delivery vehicle that targets a dendritic or other antigen presenting cell may be 
administered to a patient, resulting in transfection that occurs in vivo. In vivo and ex 

10 vivo transfection of dendritic cells, for example, may generally be performed using any 
methods known in the art, such as those described in WO 97/24447, or the gene gun 
approach described by Mahvi et al.. Immunology and veil Biology 75:456-460, 1997. 
Antigen loading of dendritic cells may be achieved by incubating dendritic cells or 
progenitor cells with the polypeptide, DNA (naked or within a plasmid vector) or RNA; 

15 or with antigen-expressing recombinant bacterium or viruses (e.g., vaccinia, fowlpox, 
adenovirus or lentivirus vectors). Prior to loading, the polypeptide may be covalently 
conjugated to an immunological partner that provides T cell help (e.g., a carrier 
molecule). Alternatively; a dendritic cell may be pulsed with a non-conjugated 
immunological partner, separately or in the presence of the polypeptide. 

20 

Cancer Therapy 

In further aspects of the present invention, the compositions described 
herein may be used for immunotherapy of cancer, such as ovarian cancer. Within such 
methods, pharmaceutical compositions and vaccines are typically administered to a 

25 patient. As used herein, a "patient" refers to any warm-blooded animal, preferably a 
human. A patient may or may not be afflicted with cancer. Accordingly, the above 
pharmaceutical compositions and vaccines may be used to prevent the development of a 
cancer or to treat a patient afflicted with a cancer. Within certain preferred 
embodiments, a patient is afflicted with ovarian cancer. Such cancer may be diagnosed 

30 using criteria generally accepted in the art, including the presence of a malignant tumor. 
Pharmaceutical compositions and vaccines may be administered either prior to or 
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following surgical removal of primary tumors and/or treatment such as administration 
of radiotherapy or conventional chemotherapeutic drugs. 

Within certain embodiments, immunotherapy may be active 
immunotherapy, in which /treatment relies on the in vivo stimulation of the endogenous 
5 host immune system to react against tumors with the administration of tmmuno 
response-modifying agents' (such as tumor vaccines, bacterial adjuvants and/or 
cytokines). 

Within other embodiments, immunotherapy may be passive 
immunotherapy, in which treatment involves the delivery of agents with, established 

0 tumor-immune reactivity (such as effector cells or antibodies) that can directly or 
indirectly mediate antitumor effects and does not necessarily depend on an intact host 
immune system. Examples of effector cells include T lymphocytes (such as CD8* 
cytotoxic T lymphocytes and CD4* T-heiper tumor-infiltrating lymphocytes), killer 
cells (such as Natural Killer cells and lymphokine-activated killer cells), B cells and 

5 antigen-presenting cells (such as dendritic cells and macrophages) expressing a 
polypeptide provided herein. T cell receptors and antibody receptors specific for the 
polypeptides recited herein may be cloned, expressed and transferred into other vectors 
or effector cells for adoptive immunotherapy. The polypeptides provided herein may 
also be used to generate, antibodies or anti-idiotypic antibodies (as described above and 

0 in U.S. Patent No. 4.918,164) for passive immunotherapy. 

Effector- cells may generally be obtained in sufficient quantities for 
adoptive immunotherapy by growth in vitro, as described herein. Culture conditions for 
expanding single antigen-specific effector cells to several billion in number with 
retention of antigen recognition in vivo are well known in the art. Such in vitro culture 

5 conditions typically use intermittent stimulation with antigen, often in the presence of 
cytokines (such as . IL-2) and non-dividing feeder cells. As noted above, 
immunoreactive polypeptides as provided herein may be used to rapidly expand 
antigen-specific T cell cultures in order to generate a sufficient number of ceils for 
immunotherapy. In particular, antigen-presenting cells, such as dendritic, macrophage 

0 or B cells, may be pulsed with immunoreactive polypeptides or transfected with one or 
more polynucleotides using standard techniques well known in the art. For example. 
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antigen-presenting cells can be transfected with a polynucleotide having a promoter 
appropriate for increasing expression in a recombinant virus or other expression system. 
Cultured effector cells 1 for use in therapy must be able to grow and distribute widely, 
and to survive long term in vivo. Studies have shown that cultured effector cells can be 
5 induced to grow in vivo and to survive long term in substantial numbers by repeated 
stimulation with antigen supplemented with IL-2 (see, for example, Cheever et al., 
Immunological Reviews 7,57:177, 1997). 

Alternatively, a vector expressing a polypeptide recited herein may be 
introduced into stem cells taken from a patient and clonally propagated in vitro for 

10 autologous transplant back into the same patient. 

Routes and frequency of administration, as well as dosage, will vary 
from individual to individual, and may be readily established using standard techniques. 
In general, the pharmaceutical compositions and vaccines may be administered by 
injection (e.g., intracutaneous, intramuscular, intravenous or subcutaneous), intranasally 

15 (e.g., by aspiration), orally or in the bed of a resected tumor. Preferably, between 1 and 
10 doses may be administered over a 52 week period. Preferably, 6 doses are 
administered, at intervals of 1 month, and booster vaccinations may be given 
periodically thereafter. Alternate protocols may be appropriate for individual patients. 
A suitable dose is an amount of a compound that, when administered as described 

20 above, is capable of promoting an anti-tumor immune response, and is at least 10-50% 
above the basal (i.e.. untreated) level.. Such response can be monitored by measuring 
the anti-tumor antibodies in a patient or by vaccine-dependent generation of cytolytic 
effector cells capable of killing the patient's tumor cells in vitro. Such vaccines should 
also be capable of causing an immune response that leads to an improved clinical 

25 outcome (e.g., more frequent remissions, complete or partial or longer disease-free 
survival) in vaccinated patients as compared to non-vaccinated patients. In general, for 
pharmaceutical compositions and vaccines comprising one or more polypeptides, the 
amount of each polypeptide present in a dose ranges from about 100 pg to 5 mg per kg 
of host. Suitable dose sizes will vary with the size of the patient, but will typically 

30 range from about 0.1 mL to about 5 mL. 
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In general, an appropriate dosage and treatment regimen provides the 
active compound(s) in an amount sufficient to provide therapeutic and/or prophylactic 
benefit. Such a response can be monitored by establishing an improved clinical 
outcome (e.g., more frequent remissions, complete or partial, or longer disease-free 
5 survival) in treated patients as compared to non-treated patients. Increases in 
preexisting immune responses to an ovarian carcinoma antigen generally correlate with 
an improved clinical outcome. Such immune responses may generally be evaluated 
using standard proliferation, cytotoxicity or cytokine assays, which may be performed 
using samples obtained from a patient before and after treatment. 

iO 

Screens for Identifying Secreted Ovarian Carcinoma Antigens 

The present invention provides methods for identifying secreted tumor 
antigens. Within such methods, tumors are implanted into immunodeficient animals 
such as SCID mice and maintained for a time sufficient to permit secretion of tumor 

15 antigens into serum. In general, tumors may be implanted subcutaneously or within the 
gonadal fat pad of an immunodeficient animal and maintained for I -9 months, 
preferably 1-4 months. Implantation may generally be performed as described in WO 
97/18300. The serum containing secreted antigens is then used to prepare antisera in 
immunocompetent mice, using standard techniques and as described herein. Briefly, 

20 50-100 uL of sera (pooled from three sets of immunodeficient mice, each set bearing a 
different SCID-derived human ovarian tumor) may be mixed 1:1 (vohvol) with an 
appropriate adjuvant such as RIBI-MPL or MPL + TDM (Sigma Chemical Co., St. 
Louis, MO) and injected intraperitoneally into syngeneic immunocompetent animals at 
monthly intervals for a total of 5 months. Antisera from animals immunized in such a 

25 manner may be obtained by drawing blood after the third, fourth and fifth 
immunizations. The resulting antiserum is generally pre-cleared of E. coli and phage 
antigens and used (generally following dilution, such as 1:200) in a serological 
expression screen. . • • ■ 

The library, is typically an expression library containing cDNAs trom one 

30 or more tumors of the type that was implanted into SCID mice. This expression library 
may be prepared in any suitable vector, such as X-screen (Novagen). cDNAs that 
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encode a polypeptide that reacts with the antiserum may be identified using standard 
techniques, and sequenced. Such cDNA molecules may be further characterized to 
evaluate expression in tumor and normal tissue, and to evaluate antigen secretion in 
patients. 

5 The methods provided herein have advantages over other methods for 

tumor antigen discovery. In particular, all antigens identified by such methods should 
be secreted or released through necrosis of the tumor cells. Such antigens may be 
,5 present on the surface of tumor cells for an amount of time sufficient to permit targeting 

and killing by the immune system, following vaccination. 

10 

Methods for Detecting Cancer 

In general, a- cancer may be detected in a patient based on the presence of 
one or more ovarian carcinoma proteins and/or polynucleotides encoding such proteins 
in a biological sample (such as blood, sera, urine and/or tumor biopsies) obtained from 
!5 the patient. In other words, ; such proteins may be used as markers to indicate the 
presence or absence of a cancer such as ovarian cancer. In addition, such proteins may 
be useful for the detection of other cancers. The binding agents provided herein 
generally permit detection of the level of protein that binds to the agent in the biological 
sample. Polynucleotide primers and probes may be used to detect the level of mRNA 
20 encoding a tumor protein, which is also indicative of the presence or absence of a 
cancer. In general, an ovarian carcinoma-associated sequence should be present at a 
level that is at least three fold higher in tumor tissue than in normal tissue 

There are.a.yariety of assay formats known to those of ordinary skill in 
the art for using a binding agent to detect polypeptide markers in a sample. See, e.g., 
40 25 Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 

1 988. In general, the presence or absence of a cancer in a patient may be determined by 
(a) contacting a biological sample obtained from a patient with a binding agent; (b) 
detecting in the sample- a level of polypeptide that binds to the binding agent: and (c) 

45 

comparing the level of polypeptide with a predetermined cut-off value. 
30 In a preferred embodiment, the assay involves the use of binding agent 

immobilized on a solid support to bind to and remove the polypeptide from the 
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remainder of the sample. The bound polypeptide may then be detected using a 
detection reagent that contains a reporter group and specifically binds to the binding 
agent/polypeptide complex. Such detection reagents may comprise, for example, a 
binding agent that specifically binds to the polypeptide or an antibody or other agent 

5 that specifically binds to" the binding agent, such as an anii-immunoglobulin, protein G, 
protein A or a lectin". Alternatively, a competitive assay may be utilized, in which o 
polypeptide is labeled with a reporter group and allowed to bind to the immobilized 
binding agent after incubation of the binding agent with the sample. The extent to 
which components of the sample inhibit the binding of the labeled polypeptide to the 

10 binding agent is indicative of the reactivity of the sample with the immobilized binding 
agent. Suitable polypeptides for use within such assays include full length ovarian 
carcinoma proteins and portions thereof to which the binding agent binds, as described 
above. 

The solid support may be any material known to those of ordinary skill 

15 in the art to which the tumor protein may be attached. For example, the solid support 
may be a test well in a microliter plate or a nitrocellulose or other suitable membrane. 
Alternatively, the support may be a bead or disc, such as glass, fiberglass, latex or a 
plastic material such as .polystyrene or polyvinylchloride. The support may also be a 
magnetic particle or a fiber optic sensor, such as those disclosed, for example, in U.S. 

20 Patent No. 5,359,681. .The binding agent may be immobilized on the solid support 
using a variety of techniques known to those of skill in the art, which are amply 
described in the patent and scientific literature. In the context of the present invention, 
the term "immobilization" refers to both noncovalent association, such as adsorption, 
and covalent attachment (which may be a direct linkage between the agent and 

25 functional groups on the support or may be a linkage by way of a cross-linking agent). 
Immobilization by adsorption to a well in a microtiter plate or to a membrane is 
preferred. In such cases, adsorption may be achieved by contacting the binding agent, 
in a suitable buffer, with the solid support for a suitable amount of time. The contact 
time varies with temperature, but is typically between about 1 hour and about 1 day. In 

30 general, contacting a well of a plastic microtiter plate (such as polystyrene or 
polyvinylchloride) with. an amount of binding agent ranging from about 10 ng to about 
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10 ug, and preferably about 100 ng to about 1 ug, is sufficient to immobilize an 
adequate amount of binding agent. 

Covalent attachment of binding agent to a solid support may generally be 
achieved by first reacting the suppon with a bifunctional reagent that will react with 
5 both the support and a functional group, such as a hydroxyl or amino group, on the 
binding agent. For example, the binding agent may be covalently attached to supports 
having an appropriate polymer coating using benzoquinone or by condensation of an 
aldehyde group on the support with an amine and an active hydrogen on the binding 
partner {see, e.g.. Pierce Immunotechnology Catalog and Handbook, 1991, at 
10 A12-A13). 

In certain embodiments, the assay is a two-antibody sandwich assay. 
This assay may be performed by first contacting an antibody that has been immobilized 
on a solid support, commonly the well of a microliter plate, with the sample, such that 
polypeptides within the 'sample are allowed to bind to the immobilized antibody. 
15 Unbound sample is then removed from the immobilized polypeptide-antibody 
complexes and a detection reagent (preferably a second antibody capable of binding to a 
different site on the polypeptide) containing a reporter group is added. The amount of 
30 detection reagent that remains bound to the solid support is then determined using a 

method appropriate for the specific reporter group. 
20 More specifically, once the antibody is immobilized on the support as 

described above, the .remaining protein binding sites on the support are typically 
^ 5 blocked. Any suitable blocking agent known to those of ordinary skill in the art, such 

as bovine serum albumin. or Tween 20™ (Sigma Chemical Co., St. Louis, MO). The 
immobilized antibody is then incubated with the sample, and polypeptide is allowed to 
40 25 bind to the antibody. The sample may be diluted with a suitable diluent, such as 

phosphate-buffered saline (PBS) prior to incubation. In general, an appropriate contact 
time (i.e., incubation time) is a period of time that is sufficient to detect the presence of 
polypeptide within a sample obtained from an individual with ovarian cancer. 

45 

Preferably, the contact time is sufficient to achieve a level of binding that is at least 
30 about 95% of that achieved at equilibrium between bound and unbound polypeptide. 
Those of ordinary skill in the art will recognize that the time necessary to achieve 
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equilibrium may be readily determined by assaying the level of binding that occurs over 
a period of time. At room temperature, an incubation time of about 30 minutes is 
generally sufficient. 

Unbound sample may then be removed by washing the solid support 
5 with an appropriate buffer, such as PBS containing 0.1% Tween 20™. The second 
. antibody, which contains a reporter group, may then be added to the solid support. 
Preferred reporter groups include those groups recited above. 

The detection reagent is then incubated with the immobilized antibody- 
polypeptide complex for an amount of tune sufficient to detect the bound polypeptide. 

io An appropriate amount of time may generally be determined by assaying the level of 
binding that occurs over a period of time. Unbound detection reagent is then removed 
and bound detection reagent is detected using the reporter group. The method 
employed for detecting ■ the reporter group depends upon the nature of the reporter 
group. For radioactive groups, scintillation counting or autoradiographic methods are 

15 generally appropriate.- Spectroscopic methods may be used to detect dyes, luminescent 
groups and fluorescent groups. Biotin may be detected using avidin. coupled to a 
different reporter group (commonly a radioactive or fluorescent group or an enzyme). 
Enzyme reporter groups may generally be detected by the addition of substrate 
(generally for a specific period of time), followed by spectroscopic or other analysis of 

20 the reaction products. 

To determine the presence or absence of a cancer, such as ovarian 
cancer, the signal delected from the reporter group that remains bound to the solid 
support is generally compared to a signal that corresponds to a predetermined cut-off 
value. In one preferred embodiment, the cut-off value for the detection of a cancer is 

25 the average mean' signal obtained when the immobilized antibody is incubated with 
samples from patients without the cancer. In general, a sample generating a signal that 
is three standard deviations above the predetermined cut-off value is considered positive 
for the cancer. In an alternate preferred embodiment, the cut-off value is determined 
using a Receiver Operator Curve, according to the method of Sackctt et al.. Clinical 

30 Epidemiology: A Basic Science for Clinical Medicine, Little Brown and Co., 1985, 
p. 106-7. Briefly, in this embodiment, the cut-off value may be determined from a plot 
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of pairs of true positive rates (i.e., sensitivity) and false positive rates (100%-specificity) 
that correspond to each possible cut-off value for the diagnostic test result. The cut-off 
value on the plot that is the closest to the upper left-hand comer {i.e., the value that 
encloses the largest area) is the most accurate cut-off value, and a sample generating a 

5 signal that is higher than the cut-off value determined by this method may be considered 
positive. Alternatively, the cut-off value may be shifted to the left along the plot, to 
minimize the false positive rate, or to the right, to minimize the false negative rate. In 
general, a sample generating a signal that is higher than the cut-off value determined by 
this method is considered positive for a cancer. 

10 In a related embodiment, the assay is performed in a flow-through or 

strip test format, wherein the binding agent is immobilized on a membrane, such as 
nitrocellulose. In the flow-through test, polypeptides within the sample bind to the 
immobilized binding agent as the sample passes through the membrane. A second, 
labeled binding agent then binds to the binding agent-polypeptide complex as a solution 

15 containing the second binding agent flows through the membrane. The detection of 
bound second binding agent may then be performed as described above. In the strip test 
format, one end of the membrane to which binding agent is bound is immersed in a 
solution containing the sample. The sample migrates along the membrane through a 
region containing second binding agent and to the area of immobilized binding agent. 

20 Concentration of second binding agent at the area of immobilized antibody indicates the 
presence of a cancer. Typically, the concentration of second binding agent at that site 
generates a pattern, such as a line, that can be read visually. The absence of such a 
pattern indicates a negative result. In general, the amount of binding agent immobilized 
on the membrane is selected to generate a visually discernible pattern when the 

25 biological sample contains a level of polypeptide that would be sufficient to generate a 
positive signal in the two-antibody sandwich assay, in the format discussed above. 
Preferred binding agents for use in such assays are antibodies and antigen-binding 
fragments thereof. Preferably, the amount of antibody immobilized on the membrane 
ranges from about 25 ng to about 1 ng, and more preferably from about 50 ng to about 

30 500 ng. Such tests can typically be performed with a very small amount of biological 
sample. 
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Of course, numerous other assay protocols exist that are suitable for use 
with the tumor proteins or binding agents of the present invention. The above 
descriptions are intended to be exemplary only. For example, it will be apparent to 
those of ordinary skill in the art that the above protocols may be readily modified to use 
5 ovarian carcinoma polypeptides to detect antibodies that bind to such polypeptides in a 
biological sample. The detection of such ovarian carcinoma protein specific antibodies 
may correlate with the presence of a cancer. 
15 A cancer may also, or alternatively, be detected based on the presence of 

T cells that specifically react with an ovarian carcinoma protein in a biological sample. 
10 Within certain methods, a biological sample comprising CD4* and/or CD8' T cells 
2o isolated from a patient is incubated with an ovarian carcinoma protein, a polynucleotide 

encoding such a polypeptide and/or an APC that expresses at least an immunogenic 
portion of such a polypeptide, and the presence or absence of specific activation of the 
T cells is detected. Suitable biological samples include, but are not limited to, isolated 
25 1ST cells. For example, T cells may be isolated from a patient by routine techniques (such 

as by Ficoll/Hypaque density gradient centrifugation of peripheral blood lymphocytes). 
T cells may be incubated in vitro for 2-9 days (typically 4 days) at 37°C with an ovarian 
carcinoma protein (e.g., 5-25 ug/ml). It may be desirable to incubate another aliquot 
of a T cell sample in the absence of ovarian carcinoma protein to serve as a control. For 
20 CD4* T cells, activation is preferably detected by evaluating proliferation of the T cells. 
For CD8 T T cells, activation is preferably detected by evaluating cytolytic activity. A 
level of proliferation that is at least two fold greater and/or a level of cytolytic activity 
that is at least 20% greater than in disease-free patients indicates the presence of a 
cancer in the patient. 

25 As noted above, a cancer may also, or alternatively, be detected based on 

the level of mRNA encoding an ovarian carcinoma protein in a biological sample. For 
example, at least two oligonucleotide primers may be employed in a polymerase chain 
reaction (PCR) based assay to amplify a portion of an ovarian carcinoma protein cDNA 
derived from a biological sample, wherein at least one of the oligonucleotide primers is 
30 specific for (i.e., hybridizes to) a polynucleotide encoding the ovarian carcinoma 
protein. The amplified cDNA is then separated and detected using techniques well 
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known in the art, such as gel electrophoresis. Similarly, oligonucleotide probes that 
specifically hybridize to a polynucleotide encoding an ovarian carcinoma protein may 
be used in a hybridization assay to detect the presence of polynucleotide encoding the 
tumor protein in a biological sample. 

5 To permit hybridization under assay conditions, oligonucleotide primers 

and probes should comprise an oligonucleotide sequence that has at least about 60%, 
preferably at least about 75% and more preferably at least about 90%, identity to a 
portion of a polynucleotide encoding an ovarian carcinoma protein that is at least 10 
nucleotides, and preferably at least 20 nucleotides, in length. Preferably, 

10 oligonucleotide primers and/or probes hybridize to a polynucleotide encoding a 
polypeptide described herein under moderately stringent conditions, as defined above. 
Oligonucleotide primers and/or probes which may be usefully employed in the 
diagnostic methods described herein preferably are at least 1 0-40 nucleotides in length. 
In a preferred embodiment, the oligonucleotide primers comprise at least 1 0 contiguous 

15 nucleotides, more preferably at least 15 contiguous nucleotides, of a DNA molecule 
having a sequence provided herein. Techniques for both PCR based assays and 
hybridization assays are well known in the art {see, for example, Mullis et al.. Cold 
Spring Harbor Symp. Quant. Biol... 57:263. 1987; Erlich ed., PCR Technology, Stockton 
Press. NY, 1989). 

20 One preferred assay employs RT-PCR, in which PCR is applied in 

conjunction with reverse transcription. Typically, RNA is extracted from a biological 
sample such as a biopsy tissue and is reverse transcribed to produce cDNA molecules. 
PCR amplification using at least one specific primer generates a cDNA moiccule, which 
may be separated and visualized using, for example, gel electrophoresis. Amplification 

25 may be performed on biological samples taken from a test patient and from an 
individual who is not afflicted with a cancer. The amplification reaction may be 
performed on several dilutions of cDNA spanning two orders of magnitude. A two-fold 
or greater increase in expression in several dilutions of the test patient sample as 
compared to the same dilutions of the non-cancerous sample is typically considered 

30 positive. 
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In another embodiment, ovarian carcinoma proteins and polynucleotides 
encoding such proteins may be used as markers for monitoring the progression of 
cancer. In this embodiment, assays as described above for the diagnosis of a cancer 
may be performed over time, and the change in the level of reactive polypeptide(s) 
5 evaluated. For example, the assays may be performed every 24-72 hours for a period of 
6 months to I year, and thereafter performed as needed. In general, a cancer is 
progressing in those patients in whom the level of polypeptide detected by the binding 
15 agent increases over time. In contrast, the cancer is not progressing when the level of 

reactive polypeptide either remains constant or decreases with time. 
[0 Certain in vivo diagnostic assays may be performed directly on a tumor. 

20 One such assay involves contacting tumor cells with a binding agent. The bound 

binding agent may then be detected directly or indirectly via a reporter group. Such 
binding agents may also be used in histological applications. Alternatively, 
polynucleotide probes may be used within such applications. 
25 15 As noted above, to improve sensitivity, multiple ovarian carcinoma 

protein markers may be assayed within a given sample. It will be apparent that binding 
agents specific for different proteins provided herein may be combined within a single 
30 assay. Further, multiple primers or probes may be used concurrently. The selection of 

tumor protein markers may be based on routine experiments to determine combinations 
20 that results in optimal sensitivity. In addition, or alternatively, assays for tumor proteins 
provided herein may be combined with assays for other known lumor antigens. 

35 

Diagnostic Kits 

The present invention further provides kits for use within any of the 
40 25 above diagnostic methods. Such kits typically comprise two or more components 

necessary for performing a diagnostic assay. Components may be compounds, 
reagents, containers and/or equipment. For example, one container within a kit may 
contain a monoclonal antibody or fragment thereof that specifically binds to an ovarian 
^ carcinoma protein. Such antibodies or fragments may be provided attached to a support 

30 materia], as described above. One or more additional containers may enclose elements, 
such as reagents or buffers, to be used in the assay. Such kits may also, or alternatively, 
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contain a detection reagent as described above that contains a reporter group suitable for 

direct or indirect detection of antibody binding. 

Alternatively, a kit may be designed to detect the level of mRNA 

encoding an ovarian carcinoma protein in a biological sample. Such kits generally 
5 comprise at least one oligonucleotide probe or primer, as described above, that 

hybridizes to a polynucleotide encoding an ovarian carcinoma protein. Such an 

oligonucleotide may be used, for example, within a PCR or hybridization assay. 

Additional components that may be present within such kits include a second 

oligonucleotide and/or a diagnostic reagent or container to facilitate the detection of a 
10 polynucleotide encoding an ovarian carcinoma protein. 

The following Examples are offered by way of illustration and not by 

way of limitation. 
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EXAMPLES 
Example 1 

Identification of Representative Ovarian Carcinoma Protein cDNAs 

5 

This Example illustrates the identification of cDNA molecules encoding 
ovarian carcinoma proteins. 

Anti-SCID mouse sera (generated against sera from SCID mice carrying 
late passage ovarian carcinoma) was pre-cleared of E. coli and phage antigens and used 

10 at a 1:200 dilution in a serological expression screen. The library screened was made 
from a SCID-derived human ovarian tumor (OV9334) using a directional RH oligo(dT) 
priming cDNA library construction kit and the XScreen vector (Novagen). A 
bacteriophage lambda screen was employed. Approximately 400,000 pfii of the 
amplified OV9334 library were screened. 

15 196 positive clones were isolated. Certain sequences that appear to be 

novel are provided in Figures 1 A- IS and SEQ ID NOs: i to 71 . Three complete insert 
sequences are shown in Figures 2A-2C (SEQ ID NOs:72 to 74). Other clones having 
known sequences are presented in Figures I5A-15EEE (SEQ ID NOs:82 to 310). 
Database searches identified the following sequences that were substantially identical to 

20 the sequences presented in Figures 15A-1 5EEE. 

These clones were further characterized using microarray technology to 
determine mRNA expression levels in a variety of tumor and normal tissues. Such 
analyses were performed using a Synteni (Palo Alto, CA) microarray, according to the 
manufacturer's instructions. PCR amplification products were arrayed on slides, with 

25 each product occupying a unique location in the array. mRNA was extracted from the 
tissue sample to be tested, reverse transcribed and fluorescent-labeled cDNA probes 
were generated. The microarrays were probed with the labeled cDNA probes and the 
slides were scanned to measure fluorescence intensity. Data was analyzed using 
Synteni's provided GEMtools software. The results for one clone (13695, also referred 

30 to as 08E) arc shown in Figure 3 . 
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Example 2 

Identification of Ovarian Carcinoma cDNAs using Microarray Technology 

5 

This Example illustrates the identification of ovarian carcinoma 
polynucleotides by PCR subtraction and microarray analysis. Microarrays of cDNAs 
were analyzed for ovarian tumor-specific expression using a Synteni (Palo Alto, CA) 
microarray, according to the manufacturer's instructions (and essentially as described by 

10 Schena et al., Proc. Natl. Acad. Sci. USA P3: 1061 4-1061 9, 1996 and Heller et al., Proc. 
Nail. Acad Sci. USA P*2150-2155, 1997). 

A PCR subtraction was performed using a tester comprising cDNA of 
four ovarian tumors (three of which were metastatic tumors) and a driver of cDNA form 
five normal tissues (adrenal gland, lung, pancreas, spleen and brain). cDNA fragments 

15 recovered from this subtraction were subjected to DNA microarray analysis where the 
fragments were PCR amplified, adhered to chips and hybridized with fluorescently 
labeled probes derived from mRNAs of human ovarian tumors and a variety of normal 
human tissues. In this analysts, the slides were scanned and the fluorescence intensity 
was measured, and the data were analyzed using Synteni's GEMtools software. In 

20 general, sequences showing at least a 5-fold increase in expression in tumor cells 
(relative to normal cells) were considered ovarian tumor antigens. The fluorescent 
results were analyzed and clones that displayed increased expression in ovarian tumors 
were further characterized by DNA sequencing and database searches to determine the 
novelty of the sequences. 

25 Using such assays, an ovarian tumor antigen was identified that is a 

splice" fusion between the human T-cell leukemia virus type I oncoprotein TAX (see Jin 
et al., Cell 93:81-91, 1998) and an extracellular matrix protein called osteonectin. A 
splice junction sequence exists at the fusion point. The sequence of this clone is 
presented in Figure 4 and SEQ ID NO:75. Osteonectin, unspliced and unaltered, was 

30 also identified from such assays independently. 
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Further clones identified by this method are referred to herein as 3f, 6b, 
8e, 8h, 12c and 12h. Sequences of these clones are shown in Figures 5 to 9 and SEQ ID 
NOs:76 to 81. Microarray analyses were performed as described above, and are 
presented in Figures 10 to 14. A full length sequence encompassing clones 3f, 6b, 8e 
5 and 12h was obtained by screening an ovarian tumor (SCID-derived) cDNA library. 
This 2996 base pair sequence (designated 0772P) is presented in SEQ ID NO:31 1, and 
the encoded 914 amino acid protein sequence is shown in SEQ ID NO:312. PSORT 
analysis indicates a Type 1 a transmembrane protein localized to the plasma membrane. 

In addition to certain of the sequences described above, this screen 
10 identified the following sequences: 



Sequence 


Comments 


OV4vGU (SEQ IDNO:313) 


human clone 1 1 19D9 on chromosome 20p J 2 


OV4vBll (SEQIDNO:314) 


human UWGC:yl4c094 from chromosome 6p21 


OV4vD9 (SEQIDNO:315) 


human clone I049G16 chromosome 20ql2-13.2 


OV4vD5 (SEQ ID NO: 3 16) 


human KIAA00I4 gene 


OV4vC2 (SEQ IDNO:317) 


human KIAA0084 gene 


OV4vF3 (SEQIDNO:318) 


human chromosome 19 cosmid R31 167 


OV4VC1 (SEQIDNO:319) 


novel 


OV4vH3 (SEQ ID NO:320) 


novel 


OV4vD2 (SEQIDNO:321) 


novel 


0815P(SEQ ID NO:322) 


novel 


OV4vC12 (SEQ ID NO:323) 


novel 


OV4vA4 (SEQ ID NO:324) 


novel 


OV4vA3 (SEQ ID NO:325) 


novel 


OV4v2A5 (SEQ ID NO:326) 


novel 


0819P (SEQ ID NO:327) 


novel 


081 8P (SEQ ID NO:328) 


novel 


081 7P (SEQ ID NO:329) 


novel 


081 6P (SEQ ID NO:330) 


novel 


Ov4vC5 (SEQIDN0:331) 


novel 
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Sequence 


Comments 




21721 (SEQ ID NO:332) 


human lumican 




21719 (SEQ ID NO:333) 


human retinoic acid-binding protein II 


10 


21717 (SEQ ID NO:334) 


human26S pioteasome ATPase subunit 




21654 (SEQ IDNO:335) 


human copine I 




21627 (SEQ ID NO:336) 


human neuron specific gamma-2 cnolase 


15 


21623 (SEQ ID NO:337) 


human geranylgeranyl transferase II 


21621 (SEQ IDNO:338) 


human cyclin-dependcnt protein kinase 




21616 (SEQ IDNO:339) 


human prepro-megakaryocyte potentiating factor 




21612 (SEQ ID NO:340) 


human UPH1 


20 


21558 (SEQIDNO:341) 


human RalGDS-like 2 (RGL2) 




21555 (SEQ IDNO:342) 


human autoantigen P542 




21548 (SEQIDNO:343) 


human actin-related protein (ARP2) 


25 


21462 (SEQ ID NO:344) 


human huntingtin interacting protein 




21441 (SEQIDNO:345) 


human 90K product (tumor associated antigen) 




21439 (SEQ ID NO:346) 


human guanine nucleotide regulator protein (timl) 


30 


21438 (SEQ ID NO:347) 


human Ku autoimmune (p70/p80) antigen 


21237 (SEQ ID NO:348) 


human S-laminin 




21436 (SEQ ID NO:349) 


human ribophorin I 




21435 (SEQ ID NO:350) 


human cytoplasmic chaperonin hTRiCS 


35 


21425 (SEQ IDNO:351) 


humanEMX2 




21423 (SEQ ID NO:352) 


human p87/p89 gene 




21419 (SEQ IDNO:353) 


human HPBRII-7 


40 


21252 (SEQ IDNO:354) 


human 1*1 -227H 


21251 (SEQ IDNO:355) 


human cullin I 




21247 (SEQ ID NO:356) 


kunitz type protease inhibitor (KOP) 


45 


21244-1 (SEQIDNO:357) 


liuman protein tyrosine phosphatase receptor F 
(PTPRF) 




21718(SEQ IDNO:358) 


human LTR repeat 




OV2-90 (SEQ ID NO:359) 


novel 
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Sequence 



Comments 



Human zinc finger (SEQ ID NO:360) 



Human polyA binding protein (SEQ ID NO:36 1 ) 



Human pleitrophin (SEQ ID NO:362) 



Human PAC clone 278C19 (SEQ ID NO:363) 



Human LLRep3 (SEQ ID NO:364) 



Human Kunitz type protease inhib (SEQ ID NO:365) 



Human KIAA01 06 gene (SEQ ID NO:366) 



Human keratin (SEQ ID NO:367) 



Human HIV-1TAR (SEQ ID NO:368) 



Human glia derived nexin (SEQ ID NO:369) 



Human tlbronectin (SEQ ID NO:370) 



Human ECMproBM40 (SEQ ID NO:371) 



Human collagen (SEQ ID NO:372) 



Human alpha enolase (SEQ ID NO:373) 



Human aldolase (SEQ ID NO:374) 



Human transf growth factor BIG H3 (SEQ ID NO:375) 



Human SPARC osteonectin (SEQ ID NO:376) 



Human SLP1 leucocyte protease (SEQ ID NO:377) 



Human mitochondrial ATP synth (SEQ ID NO:378) 



Human DNA seq clone 461 PI 7 (SEQ ID NO:379) 



Human dbpB pro Y box (SEQ ID NO:380) 



Human 40 kDa keratin (SEQ ID NO:381) 



Human arginosuccinate synth (SEQ ID NO:382) 



Human acidic ribosomal phosphoprotein (SEQ ID NO:383) 



Human colon carcinoma laminin binding pro (SEQ ID NO:384) 



45 



50 



This screen further identified multiple forms of the clone 0772P, 
referred to herein as 21013, 21003 and 21008. PSORT analysis indicates that 21003 
(SEQ ID NO:386; translated as SEQ ID NO:389) and 21008 (SEQ ID NO:387; 
5 translated as SEQ ID NO:390) represent Type la transmembrane protein forms of 
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0772P. 21013 (SEQ ID NO:385; translated as SEQ ID NO:388) appears to be a 
truncated form of the protein and is predicted by PSORT analysis to be a secreted 
protein. 

Additional sequence analysis resulted in a full length clone for 08E 
5 (2627 bp, which agrees with the message size observed by Northern analysis; SEQ ID 
NO:391). This nucleotide sequence was obtained as follows: the original 08E sequence 
(Orig08Econs) was found to overlap by 33 nucleotides with a sequence from an EST 
clone (IMAGES 1987589). This clone provided 1042 additional nucleotides upstream 
of the original 08E sequence. The link between the EST and 08E was confirmed by 
10 sequencing multiple PCR fragments generated from an ovary primary tumor library 
using primers to the unique EST and the 08E sequence (ESTx08EPCR). Full length 
status was further indicated when anchored PCR from the ovary' tumor library gave 
several clones (AnchoredPCR cons) that all terminated upstream of the putative start 
methionine, but failed to yield any additional sequence information. Figure 16 presents 
15 a diagram that illustrates the location of each partial sequence within the full length 
08E sequence. 

Two protein sequences may be translated from the full length 08E. For 
"a" (SEQ ID NO:393) begins with a putative start methionine. A second form "b" (SEQ 
ID NO:392) includes 27 additional upstream residues to the 5' end of the nucleotide 
20 sequence. 

From the foregoing it will be appreciated that, although specific 
embodiments of the invention have been described herein for purposes of illustration, 
various modifications may be made without deviating from the spirit and scope of the 
invention. Accordingly, the invention is not limited except as by the appended claims. 

25 

SUMMARY OF SEQUENCE LISTING 

SEQ ID NOs:l-71 are ovarian carcinoma antigen polynucleotides shown 
in Figures 1A-1S. 

SEQ ID NOs:72-74 arc ovarian carcinoma antigen polynucleotides 
30 shown in Figures 2A-2C. 

SEQ ID NO:75 is the ovarian carcinoma polynucleotide 3g (Figure 4). 
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SEQ ID NO:76 is the ovarian carcinoma polynucleotide 3f (Figure 5). 

SEQ ID NO:77 is the ovarian carcinoma polynucleotide 6b (Figure 6). 

SEQ ID NO:78 is the ovarian carcinoma polynucleotide 8e (Figure 7A). 

SEQ ID NO:79 is the ovarian carcinoma polynucleotide 8h (Figure 7B). 
5 SEQ ID NO:80 is the ovarian carcinoma polynucleotide 12e (Figure 8). 

SEQ ID NO:8 1 is the ovarian carcinoma polynucleotide 12h (Figure 9). 

SEQ ID NOs:82-310 are ovarian carcinoma antigen polynucleotides 
shown in Figures 15A-15EEE. 

SEQ ID NO:3 1 1 is a full length sequence of ovarian carcinoma 
10 polynucleotide 0772P. 

SEQ ID NO:312 is the 0772P amino acid sequence. 

SEQ ID NOs:3 13-384 are ovarian carcinoma antigen polynucleotides. 

SEQ ID NOs:385-390 present sequences of 0772P forms. 

SEQ ID NO:391 is a full length sequence of ovarian carcinoma 
15 polynucleotide 08E. 

SEQ ID NOs:392-393 are protein sequences encoded by 08E. 



Claims 
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CLAIMS 

1 . An isolated polypeptide comprising at least an immunogenic portion of 
an ovarian carcinoma protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with antigen- 
specific antisera is not substantially diminished, wherein the ovarian carcinoma protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 
from the group consisting of: 

(a) polynucleotides recited in any one of SEQ ID NOs:l-81. 313-331, 359, 
366, 379, 385-387 or 391; and 

(b) complements of the foregoing polynucleotides. 

2. A polypeptide according to claim 1, wherein the polypeptide comprises 
an amino acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(a) polynucleotides recited in any one of 1-81, 313-331, 359, 366, 379, 
385-387 or 391; and 

(b) complements of such polynucleotides. 

3. An isolated polynucleotide encoding at least 5 amino acid residues of a 
polypeptide according to claim polypeptide comprising at least an immunogenic portion of an 
ovarian carcinoma protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with antigen- 
specific antisera is not substantially diminished, wherein the ovarian carcinoma protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 
from the group consisting of: 

(a) polynucleotides recited in any one of SEQ ID NOs:l-81, 319-331, 359, 
385-387 or 391; and 

(b) complements of the foregoing polynucleotides 
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4. A polynucleotide according to claim 3, wherein the polynucleotide 
encodes an immunogenic portion of the polypeptide. 

5. A polynucleotide according to claim 3, wherein the polynucleotide 
comprises a sequence recited in any one of SEQ ID NOs:l-81, 319-331, 359, 385-387, 391 or 
a complement of any of the foregoing sequences. 

6. An isolated polynucleotide complementary to a polynucleotide 
according to claim 3. 

7. An expression vector comprising a polynucleotide according to claim 3 

or claim 6. 

8. A host cell transformed or transfected with an expression vector 
according to claim 7. 

9. A pharmaceutical composition comprising a polypeptide according to 
claim 1 , in combination with a physiologically acceptable carrier. 

10. A pharmaceutical composition according to claim 9. wherein the 
polypeptide comprises an amino acid sequence encoded by a polynucleotide that comprises a 
sequence recited in any one of SEQ ID NOs:l-81, 313-331, 359. 366, 379, 385-387 or 391. 

11. A vaccine comprising a polypeptide according to claim 1, in 
combination with a non-specific immune response enhancer. 

12. A vaccine according to claim 11, wherein the polypeptide comprises an 
amino acid sequence encoded by a polynucleotide that comprises a sequence recited in any 
one of SEQ ID NOs:l-81, 313-331, 359, 366, 379, 385-387 or 391. 



13. A pharmaceutical composition comprising: 
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(a) a polynucleotide encoding an ovarian carcinoma polypeptide, wherein 
the polypeptide comprises at least an immunogenic portion of an ovarian carcinoma protein 
or a variant thereof that differs in one or more substitutions, deletions, additions and/or 
insertions such that the ability of the variant to react with antigen-specific antisera is not 
substantially diminished, wherein the ovarian carcinoma protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides Tecited in any one of SEQ ID NOs:l-81, 319- 
331, 359, 385-387 or 391; and 

(ii) complements of the foregoing polynucleotides; and 

(b) a physiologically acceptable carrier. 

14. A pharmaceutical composition according to claim 13. wherein the 
polynucleotide comprises a sequence recited in any one of SEQ ID NOs:l-81, 319-331, 359, 
385-387. 391 or a complement of any of the foregoing sequences. 

15. A vaccine comprising: 

(a) a polynucleotide encoding an ovarian carcinoma polypeptide, wherein 
the polypeptide comprises at least an immunogenic portion of an ovarian carcinoma protein 
or a variant thereof that differs in one or more substitutions, deletions, additions and/or 
insertions such that the ability of the variant to react with antigen-specific antisera is not 
substantially diminished, wherein the ovarian carcinoma protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-81, 313- 
331, 359, 366, 379, 385-387 or 391; and 

(ii) complements of the foregoing polynucleotides; and 

16. A vaccine according to claim 1 5. wherein the polynucleotide comprises 
a sequence recited in any one of SEQ ID NOs:l-81. 319-331, 359, 385-387 or 391. 

1 7. A pharmaceutical composition comprising: 
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(a) an antibody lhat specifically binds to an ovarian carcinoma protein, 
wherein the ovarian carcinoma protein comprises an amino acid sequence that is encoded by 
a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-81, 313- 
331, 359, 366, 379, 385-387 or 391; and 

(ii) complements of such polynucleotides; and 

(b) a physiologically acceptable carrier. 

1 8. A method for inhibiting the development of ovarian cancer in a patient, 
comprising administering to a patient an effective amount of an agent selected from the group 
consisting of: 

(a) an ovarian carcinoma polypeptide comprising at least an immunogenic 
portion of an ovarian carcinoma protein or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to react 
with antigen-specific antisera is not substantially diminished, wherein the ovarian carcinoma 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-387 or 

391; and 

(ii) complements of such polynucleotides; 

(b) a polynucleotide encoding a polypeptide as recited in (a); and 

(c) an antibody that specifically binds to an ovarian carcinoma protein that 
comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 
from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of such polynucleotides; 

and thereby inhibiting the development of ovarian cancer in the patient. 
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19. A method according to claim 18, wherein the agent is present within a 
pharmaceutical composition according to any one of claims 9, 13 or 17. 

20. A method according to claim 18, wherein the agent is present within a 
vaccine according to any one of claims 11, 1 5 or 1 8. 



)5 21. A fusion protein comprising at least one polypeptide according to 

claim 1. 



22. A polynucleotide encoding a fusion protein according to claim 21. 

23. A pharmaceutical composition comprising a fusion protein according 
to claim 21 in combination with a physiologically acceptable carrier. 

24. A vaccine comprising a fusion protein according to claim 21 in 
combination with a non-specific immune response enhancer. 

25. A pharmaceutical composition comprising a polynucleotide according 
to claim 22 in combination with a physiologically acceptable carrier. 

35 26. A vaccine comprising a polynucleotide according to claim 22 in 

combination with a non-specific immune response enhancer. 

27. A method for inhibiting the development of ovarian cancer in a patient, 

40 

comprising administering to a patient an effective amount of a pharmaceutical composition 
according to claim 23 or claim 25. 

45 28. A method for inhibiting the development of ovarian cancer in a patient, 

comprising administering to a patient an effective amount of a vaccine according to claim 23 
or claim 26. 

50 
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29. A pharmaceutical composition, comprising: 

(a) an antigen presenting cell that expresses an ovarian carcinoma 
polypeptide comprising at least an immunogenic portion of an ovarian carcinoma protein or a 
variant thereof that differs in one or more substitutions, deletions, additions and/or insertions 
such that the ability of the variant to react with antigen-specific antisera is not substantially 
diminished, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1 -387 or 

391; and 

(ii) complements of such polynucleotides; and 

(b) a pharmaceutically acceptable carrier or excipient. 

30. A vaccine, comprising: 

(a) an antigen presenting cell that expresses an ovarian carcinoma 
polypeptide comprising at least an immunogenic portion of an ovarian carcinoma protein or a 
variant thereof that differs in one or more substitutions, deletions, additions and/or insertions 
such that the ability of the variant to react with antigen-specific antisera is not substantially 
diminished, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-3 87 or 

391; and 

(ii) complements of such polynucleotides; and 

(b) a non-specific immune response enhancer. 

31 . A vaccine comprising: 

(a) an anti-idiotypic antibody or antigen-binding fragment thereof that is 
specifically bound by an antibody that specifically binds to an ovarian carcinoma protein that 
comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 
from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 
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(ii) complements of such polynucleotides; and 
(b) non-specific immune response enhancer. 

32. A vaccine according to claim 30 or claim 31, wherein the immune 
response enhancer is an adjuvant. 

33. A pharmaceutical composition, comprising: 

(a) a T cell that specifically reacts with an ovarian carcinoma polypeptide 
comprising at least an immunogenic portion of an ovarian carcinoma protein or a variant 
thereof that differs in one or more substitutions, deletions, additions and/or insertions such 
that the ability of the variant to react with antigen-specific amisera is not substantially 
diminished, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of such polynucleotides; and 

(b) a physiologically acceptable carrier. 

34. A vaccine, comprising: 

(a) a T cell that specifically reacts with an ovarian carcinoma polypeptide 
comprising at least an immunogenic portion of an ovarian carcinoma protein or a variant 
thereof that differs in one or more substitutions, deletions, additions and/or insertions such 
that the ability of the variant to react with antigen-specific antisera is not substantially 
diminished, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-387 or 

391; and 

(ii) complements of such polynucleotides; and 

(b) a non-specific immune response enhancer. 
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35. A method for inhibiting the development of ovarian cancer in a patient, 
comprising administering to the patient an effective amount of a pharmaceutical composition 
according to claim 29 or claim 33. 

36. A method for inhibiting the development of ovarian cancer in a patient, 
comprising administering to the patient an effective amount of a vaccine according to any one 
ofclaims30,31 or 34. 

37. A method for stimulating and/or expanding T cells, comprising 
contacting T cells with: 

(a) an ovarian carcinoma polypeptide comprising at least an immunogenic 
portion of an ovarian carcinoma protein or a variant thereof that differs in one or more 
substitutions, deletions, additions and/or insertions such that the ability of the variant to react 
with antigen-specific antisera is not substantially diminished, wherein the ovarian carcinoma 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of such polynucleotides; 

(b) a polynucleotide encoding such a polypeptide: and/or 

(c) an antigen presenting cell that expresses such a polypeptide under 
conditions and for a time sufficient to permit the stimulation and/or expansion of T cells. 

38. A method according to claim 37, wherein the T ceils are cloned prior to 

expansion. 

39. A method for stimulating and/or expanding T cells in a mammal, 
comprising administering to a mammal a pharmaceutical composition comprising: 

(a) one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
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or more substitutions, deletions, additions and/or insertions such that the ability of the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs: 1 -387 or 

391; and 

complements of such polynucleotides; 

(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 

polypeptide; and 

(b) a physiologically acceptable carrier or excipient; 

and thereby stimulating and/or expanding T cells in a mammal. 

40. A method for stimulating and/or expanding T cells in a mammal, 
comprising administering to a mammal a vaccine comprising: 

(a) one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and/or insertions such that the ability of the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs:l-387 or 

391; and 

complements of such polynucleotides: 
(it) a polynucleotide encoding an ovarian carcinoma polypeptide; 

or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 

polypeptide; and 
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(b) a non-specific immune response enhancer; 

and thereby stimulating and/or expanding T cells in a mammal. 

41 . A method for inhibiting the development of ovarian cancer in a patient, 
comprising administering to a patient T cells prepared according to the method of claim 39 or 
claim 40. 

42. A method for inhibiting the development of ovarian cancer in a patient, 
comprising the steps of: 

(a) incubating CD4 + T cells isolated from a patient with one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and/or insertions such that the ability of the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

complements of such polynucleotides; 

(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 

polypeptide; 

such that T cells proliferate; and 

(b) administering to the patient an effective amount of the proliferated 
T cells, and therefrom inhibiting the development of ovarian cancer in the patient. 



43. A method for inhibiting the development of ovarian cancer in a patient, 
comprising the steps of: 

(a) incubating CD4 + T cells isolated from a patient with one or more of: 
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(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and/or insertions such that the ability of the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of; 

polynucleotides recited in any one of SEQ ID NOs:l-387 or 

391; and 

complements of such polynucleotides; 

(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 

or 

(iii) an antigen-presenting cell that expresses an ovarian carcinoma 

polypeptide; 

such that T cells proliferate; 

(b) cloning one or more proliferated cells; and 

(c) administering to the patient an effective amount of the cloned T cells. 

44. A method for inhibiting the development of ovarian cancer in a patient, 
comprising the steps of: 

(a) incubating CD8 + T cells isolated from a patient with one or more of: 

(i) an ovarian carcinoma polypeptide comprising at least an 
immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and/or insertions such that the ability of" the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 

polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

complements of such polynucleotides; 



WO 00/36107 



64 



PCTAJS99/30270 



(ii) a polynucleotide encoding an ovarian carcinoma polypeptide; 



or 



(iii) an antigen-presenting cell that expresses an ovarian carcinoma 



polypeptide; 



such that T cells proliferate; and 

(b) administering to the patient an effective amount of the proliferated 



T cells, and therefrom inhibiting the development of ovarian cancer in the patient. 

45. A method for inhibiting the development of ovarian cancer in a patient, 
comprising the steps of: 

(a) incubating CD8 + T cells isolated from a patient with one or more of: 



immunogenic portion of an ovarian carcinoma protein or a variant thereof that differs in one 
or more substitutions, deletions, additions and/or insertions such that the ability of the variant 
to react with antigen-specific antisera is not substantially diminished, wherein the ovarian 
carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 
sequence selected from the group consisting of: 



(i) 



an ovarian carcinoma polypeptide comprising at least an 



polynucleotides recited in any one of SEQ ID NOs:l-387 or 



391; and 



complements of such polynucleotides; 

a polynucleotide encoding an ovarian carcinoma polypeptide; 



or 



(iii) 



an antigen-presenting cell that expresses an ovarian carcinoma 



polypeptide; 



sucrT that the T cells proliferate; 

(b) cloning one or more proliferated cells ; and 

(c) administering to the patient an effective amount of the cloned T cells. 



46. A method for identifying a secreted tumor antigen, comprising the 

steps of: 
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(a) implanting tumor cells in an immunodeficient mammal; 

(b) obtaining serum from the immunodeficient mammal after a time 
sufficient to permit secretion of tumor antigens into the serum; 

(c) immunizing an immunocompetent mammal with the serum; 

(d) obtaining antiserum from the immunocompetent mammal; and 

(e) screening a tumor expression library with the antiserum, and therefrom 
identifying a secreted tumor antigen. 

47. A method according to claim 46, wherein the immunodeficient 
mammal is a SCID mouse and wherein the immunocompetent mammal is an 
immunocompetent mouse. 

48. A method for identifying a secreted ovarian carcinoma antigen, 
comprising the steps of: 

(a) implanting ovarian carcinoma cells in a SCID mouse; 

(b) obtaining serum from the SCID mouse after a time sufficient to permit 
secretion of ovarian carcinoma antigens into the serum; 

(c) immunizing an immunocompetent mouse with the serum; 

(d) obtaining antiserum from the immunocompetent mouse; and 

(e) screening an ovarian carcinoma expression library with the antiserum, 
and therefrom identifying a secreted ovarian carcinoma antigen. 



49. A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of: . 

(a) contacting a biological sample obtained from a patient with a binding 
agent that binds to an ovarian carcinoma protein, wherein the ovarian carcinoma protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence selected 
from the group consisting of: 



10 



WO 00/36107 PCT/US99/30I70 

66 



(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to the 
binding agent; and 

(c) comparing the amount of polypeptide to a predetermined cut-off value, 
15 and therefrom determining the presence or absence of a cancer in the patient. 

50. A method according to claim 49, wherein the binding agent is an 

antibody. 



20 
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51. A method according to claim 50, wherein the antibody is a monoclonal 

antibody. 

52. A method according to claim 49, wherein the cancer is ovarian cancer. 



53. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient at a first point in 
time with a binding agent that binds to an ovarian carcinoma protein, wherein the ovarian 

35 carcinoma protein comprises an amino acid sequence that is encoded by a polynucleotide 

sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

40 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to the 

binding agent; 

45 (c) repeating steps (a) and (b) using a biological sample obtained from the 

patient at a subsequent point in time; and 
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(d) comparing the amount of polypeptide detected in step (c) to the amount 
detected in step (b) and therefrom monitoring the progression of the cancer in the patient. 

54. A method according to claim 53, wherein the binding agent is an 

antibody. 

55. A method according to claim 54, wherein the antibody is a monoclonal 

antibody. 

56. A method according to claim 53, wherein the cancer is ovarian cancer. 

57. A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of: 

(a) contacting' a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes an ovarian carcinoma 
protein, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs:l-387 or 

391; and 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of a polynucleotide that hybridizes 
to the oligonucleotide; and 

(c) comparing the amount of polynucleotide that hybridizes to the 
oligonucleotide to a predetermined cut-off value, and therefrom determining the presence or 
absence of a cancer in the patient. 

58. A method according to claim 57, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 
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59. A method according to claim 57, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a hybridization assay, 

60. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes an ovarian carcinoma 
protein, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of a polynucleotide that hybridizes 
to the oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained from the 
patient at a subsequent point in time; and 

(d) comparing the amount of polynucleotide detected in step (c) to the 
amount detected in step (b) and therefrom monitoring the progression of the cancer in the 
patient. 

61 . A method according to claim 60, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 

62. A method according to claim 60, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a hybridization assay. 

63. A diagnostic kit, comprising: 

(a) one or more antibodies or antigen-binding fragments thereof that 
specifically bind to an ovarian carcinoma protein that comprises an amino acid sequence that 
is encoded by a polynucleotide sequence selected from the group consisting of: 
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(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

391; and 

(ii) complements of the foregoing polynucleotides.; and 
(b) a detection reagent comprising a reporter group. 



64. A kit according to claim 63, wherein the antibodies are immobilized on 
15 a solid support. 

65. A kit according to claim 63, wherein the solid support comprises 
nitrocellulose, latex or a plastic material. 



66. A kit according to claim 63, wherein the detection reagent comprises 
an anti-immunoglobulin, protein G, protein A or lectin. 

67. A kit according to claim 63, wherein the reporter group is selected 
from the group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, 
biottn and dye particles. 



68. A diagnostic kit, comprising: 

(a) an oligonucleotide comprising 10 to 40 nucleotides that hybridize 
35 under moderately stringent conditions to a polynucleotide that encodes an ovarian carcinoma 

protein, wherein the ovarian carcinoma protein comprises an amino acid sequence that is 
encoded by a polynucleotide sequence selected from the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-387 or 

40 

391; and 

(ii) complements of the foregoing polynucleotides; and 

(b) a diagnostic reagent for use in a polymerase chain reaction or 
45 hybridization assay. 
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SEQUENCE LISTING 



<110> Corixa Corporation 

<120p compositions and methods for the therapy and 
diagnosis of ovarian cancer 



'.130= 210121. 462PC 



cl4 0> PCT 

«141> 1999-12-17 



<160> 393 



<170> FastSEQ for Windows Version 3,0 



<210> 1 

<211> 461 

<212> DNA 

<213> Homo sapien 



<400> 1 

ttagagaggc acagaaggaa gaagagttaa aagcagcaaa gccgggtttt tttgttctgc 60 

cttgttccgc tctgtttega gatggagtcc cactctgttg cccaagccgg agcacaacgg 120 

catgacctca gctcgctgca acccccgcct cccaogcrca agtgattctc ctgcctcagc 180 

otcccaagta gctgggatta caggcgcccg ccaccacgct cagccaactt ttcttgtatt 240 

tttagtagag acagggtttc accaggttgg ccaggctgcc cctgaactcc tgacctcagg 300 

tgacccaccc gcctcggcct cccaaagngc cgggactaca ggcgtgagcc accacgcccg 360 

gcccccaaag ccgcctcLtc tgtctetagc gtaaageect cctgccatgc agtatccaoa 420 

taactgacgt gaccgccagc aagcttcagcc sctccgtggt c 461 



<210> 2 

<211i 540 

<212> DNA 

<213^ Homo sapien 



<400> 2 

caggatgtgc cggaccccct gcgtcaaaaa aaaccccaca aagaatcccc tgctcattac 



60 



agaagaagaL gcacttaaaa tatgggttat rxtcaacttt ttatctgagg acaagtaccc 120 

attaattatt gtgtcagaag agactgaaca cccgcttaag aagctcacag aagctacggg 180 

-acgaggttgg cagcaagaac aatttgaaca ctataaaacc aacttcgatg acagcaaaaa 240 

^ggcccttct gcatgggaac ttattgagct tactggaaac ggacagttta gcaaaggcat 

ggaccggcag actgtgtcta tggcaattaa cgaagtcttt aatgaactta tattagacgt 

gttaaagcag ggttaeatga egaaaaaggg ccacagacgg aaaaactgga ctgaaagatg 42 0 

gcttgzacta aaacccaaca taarttctta ctatgcgagc gaggatctga aggacaagaa 480 

aggagacatt ctcttggatg aaaattgctg tgtagagtcc ttgcctgaca aagatggaaa 54 0 



300 
360 



<210> 3 

e211> 461 

<212> DNA 

<213> Homo sapien 



<400> 3 
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ctagagaggc acagaaggas gaagagtcaa aagcagcaaa gccgggtttt tttgttttgt 60 

tttgttttgt tttgttttga gatggagtct cactctgttg cccaagctgg agtacaacgg 120 

catgatctca gctcgctgca acctccgcct cccacgttca agtgattctc ctgcctcagc 180 

ctcccaagta gctgggatta caggcgcccg ccaccacgct cagctaattt tttttgtatt 240 

tctagtagag acagggtttc accaggttgg ccaggctgct cttgaactcc tgacctcagg 300 

tgatccaccc gcctcggcct cccaaagtgc tgggattaca ggcgtgagcc accacgcccc 360 

gcccccaaag ctgtttcttt tgtctttagc gtaaagctct cctgccatgc agtatctaca 420 

taactgacgt gaetgccagc aagcccagtc actccgtggt r. 4 61 



<210> 4 

<211> 531 

<212> DNA 

<213> Homo sapien 

<220> 

<221> raisc_f eature 

<222> (1) .7. (531) 

<223> n = A,T,C or G 



<4O0> 4 

tcu^cttctt tcgatttcct tcnatttgtc acgtttgatt ttatgaagtt gr.tcaaggqc 60 

taactgctgt gtattatagc tttctctgag ttccttcagc tgattgttaa atgaotccat 120 

ttctgagagc ttagatgcag tttctctttc aagagcatcc aattgttctt taagtCLttg 130 

gcataattct tccttttctg atgacttttt atgaagtaaa ctgatccctg aatcaggtqt 240 

gttactgagc tgcatgtttt taattctttc gtttaatagc tgcttctcag ggaccagata 300 

gataagctta ttttgatatt ccttaagctc ttgttgaagt tgtttgattt ccataatttc 360 

caggtcacac tgtttatcca aaacttctag ctcagtcttt tgtgcttgct ttctgatttg 420 

gacatcttgt agtctgcctg agatctgctg atgntttcca ttcactgctt ccagttccag 480 

gtggagactt tnctttctgg aqctcagcct gacaatgcct tcttgntccc t 531 



<210> 5 

<211> 531 

<212> DNA 

<213> Homo sapion 



<400> 5 

agccagatgg ctgagagctg caagaagaag tcaggatcat gatggctcag tttcicacag 60 

cgatgaatgg agggccaaat atgtgggcta ttacatctga agaacgtact aagcatgaca 120 

aacagtttga caacctcaaa ccttcaggag gttacataac aggtgatcaa gcccgtacct 180 

ttttcctaca gtcaggtctg ccggccccgg ttttagctga aatatgggcc -tatcagatc 240 

tgaacaagga tgggaagatg gaccagcaag agttctctat agccacgaaa ctcaecaagt 300 

taaagttgca gggccaacag ctgcctgtag tcctccctcc tatcatqaaa caacccccta 360 

tgctctctcc actaatctct cctcgttttg ggatgggaag catgcccaat ctgtccattc 420 

atcagccatt gcctccagtt gcacctatag caacaccctt gtcttctgct acttcaggga 480 

ccagtattcc tcccctaatg atgcctgctc ccctagtgcc ttctgttagt a 531 



<210> 6 

<211> 531 

<212> DNA 

<213> Homo sapien 



<4 00> 6 

aatagattta atgcagagtg tcaacctcaa ttgattgata gtggctgcct agagtqctgt 60 

gttgagtagg tttctgagga tgcaccctgg cttgaagaga aagactggca ggattaacaa 120 

tatccaaaat ctcacttgta ggagaaacca caggcaccag agctgccact ggtgctggca 180 
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aatgtgagag 


cggcggtcag 


gctggcacca 


240 


gcactggcac 


tgttattggt 


actggtactg 


300 


gctttggctT: 


tagcttctgc 


tcccgcctgg 


360 


gcttcgtccc 


agctgcaggg 


cccggcagca 


420 


gctcraatct 


ciggccctagc 


cttggcttca 


480 


gcttccatcg 


cctctcggta 


c 


531 



<210> 1 

<211> S31 

<212> DNA 

<213> Homo sapien 



<400> 7 

gccaagaaag cccgaaaggt gaagcatotg gatggggaag aggatggcag cagtgatcag 60 

agtcaggctt ccggaaccac aggtggccga agggtctcaa aggccctaat ggccccaatg 120 

gcccgcaggg cttcaagggg tcccacagcc ttttgggccc gcagggcatc aaggactcgg 180 

ttggctgctt gggcccggag agccttgctc tcectgagat. cacctaaagc ccgtaggggc 240 

aaggctcgcc gtagagctgc caagctccag tcatcccaag agcctgaagc accaccacct 300 

cgggatgtgg cccttttgca agggagggca aatgatttgg tgaagtacct ttcggctaaa 360 

gaccagacga agattcccat caagcgcecg gacargctga aggacarcat caaagaatac 420 

accgatgtgc sccccgaaat cntr.gaacga gcaggctatt ccttggagaa ggtatttggg 480 

actcaattga aggaaactga taagaazgac cact^gtaca tccttcccag c 531 



<210> 8 

<211> 531 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (11 . . . [531) 

<223> n = A, T,C or G 



<400> 8 

gaggtctcac eatgctgccc aggctgctct tgaactcctg ggatcaacca atccacccat 



60 



gctggtctcc aaaagtgctg ggaccacagg cgtgagccac ctcacccagc caccaat~tt 120 

caatcaggaa gactttttcc ttcttcaaga agtcaagggt ttccagagta zagctacact 

attgcttgcc tgagggngac tacaaaattg cttgctaaaa ggttaggatg ggtaaagaat 

tagattttct gaatgcaaaa ataaaatgtg aactaatgaa ctttaggtaa tacatattca 

taaaataatt attcacatat trcctgatcc atcacagaaa taatgtatga aatgctttga 360 

gtttcttgga gtaaactcca ttactcatcc caagaaacea tattacaagt atcaccgata 

ataagaacaa caggaccctg tcataaattc tggataagag aaatagtctc tgggtgtttg 

— -ntcttaattg ataaaattta cttgtccatc ttttagttca gaatcacaaa a 531 



180 
240 
300 



420 
480 



<210> 9 

<211> 531 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) .7. (531) 

<223> n = A.T.C or G 



<40O> 9 
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aagcggaaat gagaaaggag ggaaaatcat gtggtatcga gcggaaaact gctggatgac 60 

agggctcagt cctgttggag aactctgggt ggtgctgeag aacagggcca ctcacagtgg 120 

ggtgcacaga ccagcacggc tctgtgacct gtttgttaca ggtccatgat gaggtaaaca ISO 

atacactgag tataagggtt ggtttagaaa ctcttacagc aatttgacaa agtaatcttc 240 

tgcgcagtga atctaagaaa aaaattgggg ctgtactcgt atgttccttt ttttcatttc 300 

atgttctgag tcacctattt ttattgcatt ttacaaaagc atccttccat gaaggaccgg 360 

aagttaaaaa caaagcaggt cctttatcac agcactgtcg ragaacacag ttcagagtta 420 

tccacceasg gacccaggga gctgggctaa accaaagaat tttgcttttg gttaatcatc 480 

aggtacttga gttggaattg ttttaatccc atcattacca ggctggangt g 531 

<210> 10 

<211> 861 

<212> DNA 

<213> Homo sapion 



caccaatata aatccaattt tatgaaaact gacaatttaa cccaagaatc acttttgtaa 
atgaagctag caagtgacga tatgataaaa Uaaacgtgga ggaaataaaa acacaagact 
tggcataaga tatatccact tctgatatta aacctgtgaa gcatatcctt cgacaaat-g 
tgaaagcgtt cctgatcttg cttgttctcc atttcaaata aggaggcata tcacacccca 
agagtaacag aaaaagaaaa aagacatttt tgcattttga gatgaaccaa agacacaaaa 
caaaacgaac aaagtgtcat ctctaactcr. agcctctgaa ataaaccttg aacatctccr 
acaaggcacc gtgatttttg taatcctaac ctgaagaaat gtgatgactt ttgCggacat 
gaaaatcaga tgagoaoact ctggtetttc caaagcctga actcccctga aaacctttgc 
a 

<210> 12 

<211> 541 

<212> DNA 

<213> Homo sapien 



60 



420 
480 
540 



<400> 10 

ccgcggctcc tgtccagacc etgaecctcc ctcccaaggc tcaaccgtcc cccaacaacc 

gccagccrtg tactgatgtc ggcugcgaga gcctgtgctt aagtaagaat caggccttat 120 

tggagacatt caagcaaagg ttggacaact acttt.tccaq aacagaaagg aaactcatgc 180 

atcagaaaag gtgactaata aacgtaccag aagaatatgg ctgcacaaat accagaatct 240 

gatcagataa aacagtttaa ggaattrr.-g gggacctaca ataaacrtac agagacctgc 300 

tttttggaci: gtgttagaga ccccacaaca agagaagtaa aaccegaaga gaccaectgt 360 
tcagaacati gcttacagaa atatttaaaa atgacacaaa gaatatccat gagatttcag 
gaatatcata ttcagcagaa tgaagccccg gcagccaaag eaggactcct tggccaacca 
cgacagagaa gtcctgatgg atgaactttt gatgaaagat tgccaacagt tgctttattg 

gaaaugagga ctcatctgat agaatcccct gaaagcagta gccaccatgt tcaaccatct 600 

gtcatgactg tttggcaaat ggaaaccgct ggagaaacaa aattgccatt taccaggaat 660 

aatcacaata gaaggtctta ttgttcagtg aaataataag atgcaacatt tgttgaggcc 720 

ttatgattca gcagcttggt cacttgatta gaaaaataaa ccattgcttc ttcaa^tqtg 780 

actgttaatt tcaaagcaac ttatgtgttc gatcatgtat gagatagaaa aatttttatt 840 

actcaaagta aaataaatgg a 361 

<210> 11 

<211> 541 

<212> DNA 

•-• 2 1 3 > Homo sapien 

<400> 11 

gaaaaaaaat ataaaacaca cttttgcgaa oacggtgacc ctaaaagagg aaaaqaattt 60 

120 
180 
240 
300 
360 
420 
480 
540 
541 



<400> 12 
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ctgggatcat ttctcttgat gtcataaaag actcttcttc ttcctcttca tcctcttctt 60 

catcctcttc tgtacagtgc tgccgggtac aacggctatc cttgtcttta tcctgagatg 120 

aagatgatgc ttctgtttct cctaccataa ctgaagaaat ttcgctggaa gtcgtttgac 180 

tggctgtttc tccgactcca ccttctttgt caaaccngag tctttttacc tcatgeccct 240 

cagcttccac agcatcttca tctggatgtt tat"ttt;caa agggctcact gaggaaactt 300 

ctgattcaga ggtcgaagag tcactgtgai ttttctcctc attttgctgc aaatttgcct 360 

ctttgctgtc tgtgctctca ggcaacccat ttgttgccat gggggctgac aaagaaacct 420 

tcggtcgact aagtggcctg ggtgtcccag gcceatttat attagacctc tcagtatagc 480 

ttggtgaatt tccaggaaac ataacaccat tcattcgatt taaactattg gaattggttt 540 

C 541 



<210> 13 

<211> 441 

<212> DNA 

<213> Homo sapien 



<400> 13 

gagggttggt ggtagcggct cggggaggtg ctcgctctgt cggcctcgct ctcrcgcacg 60 

cctcccccgg ctsccttcgt ttcccccccc cggtcgcctg cgtgccggag tgtgtigcgag 120 

ggagggggag ggcgtcgggg gggtgggggg aggcgttccg gtccccaaga gacccgcgga 180 

gggagccgga ggccgtgagg gactccggga agccatggac gtcgagaggc tccaggaggc 240 

gctgaaagat tttgagaaga gggggaaaaa ggaagtt-gt cctgtcctgg atcagtttct 300 

ttgtcatgta gecaagactg gagaaacaat gattcogtgg Ucccaattta aaggctatct 360 

tactttcaaa ctggagaaag tgatggatga tttcagaact tcagctcctg agecaagagg 420 

tccccccaac cctaatgtcg a 4 41 



<21G> 14 

<211> 131 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) ... (131) 
<223> n - A,T,C or G 

<4Q0> 14 ... . 

aagcaggcgg ctcccgcgct cgcagggccg tgccacctgc ccgcccgccc ccrcgctcgc 60 
Lcgcccgccg cgccgcgctg ccgaccgcca gcatgctgcc gagagtgggc Cgccccgcgc 120 
tgccgntgcc g 131 



<210> 15 

<211> 692 

<212> DNA 

<213> Homo sapien 



<400> 15 

atctcttgta tgcoaaacac ttaatataaa tctttgaaac aagttcagat gaaataaaaa 60 

tcaaagtttg caaaaaegtg aagattaact taattgtcaa atattcctca ttgccccaaa 120 

ccagtatttt ttttatttcc atgcaaaagt atgccttcaa actgcttaaa tgatatatga 180 

tatgacacac aaaccagttt tcaaatagta aagccagcca tcttgcaatt gtaagaaata 240 

ggtaaaagat taraagacac cttacacaca cacacacaca cacacacgtg tgcacgccaa 300 

tgacaaaaaa caatttggcc tctcctaaaa taagaacatg aagaccctta attgctgcca 360 

ggagggaaca ctgtgtcacc cccecctaca atccaggtag tttcctttaa tccaatagca 420 

aatctgggca tatttgagag gagtgattct gacagccacg ttgaaatcct gcggggaacc 180 
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actcatgtcc acccactggt gccctgaaaa aatgccaaca atttttcgct cccactrctg 540 

ctgctgtctc ttccacatcc tcacatagac cccagacccg ctggcccctg gctgggcatc 600 

gcattgctgg tagagcaagc cataggtctc gtcttrgacg tcacagaagc gatacaccaa 660 

atcgcctggt cggtcattgt cataaccaga ga 692 



<210> 16 

<211> 728 

<212> DNA 

<213> Homo sapien 



<4 00> 16 

cagacggggt ttcactatgt tggctaggcr ggtcrtgaac tcctgacttc aggtgatctg SO 

cctgccttgg cctcccaaag tgccgggatt acaggcataa gccactgcgc ccggctgatc 120 

tgatggtttc ataaggcttt tccccctttt gctcagcact tctccttcct gccgccatgt 180 

gaagaaggac atgtttgctt ccccttccac cacgattgta agttgtttcc tgaggcctcc 240 

ccggccatgc tgaactgtga gtcaattaaa cccctttcct ttataaatta tccagttttg 300 

ggtatgtctt tattagtaga atgagaacag actaatacaa cccttaaagg agactgacgg 360 

agaggattct tcctggatcc cagcacttcc tctgaatgct accgacattc ttcttgagga 420 

ctttaaactg ggagatagaa aacagattcc atggcccagc agcctgagag cagggaggga 480 

gccaagctat agacgacatg ggcagcctcc cctgaggcca gccgtggccg aacc-cggca 54 0 

gtgctgccac ccaccccacc agggccaagt ccngrcctig gagagccaag cctcaatcac 600 

^gctagcccc aagtgtcccc aagccacagt ggctaggggg actcagggaa cagttcccag 660 

tctgccctac ttctcttacc tttacccctc atacccccaa agtagaccat gttcatgagg 720 

tccaaagg 728 



<210> 17 

<211> 531 

<212> UNA 

<213? Homo sapien 

<220> 

<221> misc_feature 
<222> (1) ... (531) 
<223> n = A,T,C or G 



<400> 17 

aagcgoggaa gccactgcgg cCcctggctg aaaaccggcg ccaggctcgg yaacagaggg 60 

aacgcgaaga acaggagcgg aagctgcagg ctgaaaggqa caagcgaatg cgagaggagc 120 

agctggcccg ggaggctgaa gcccgggctg aacgtgaggc cgaggcgcgg agacgggagg 1B0 

agcaggaggc tcgagagaag gcgcaggctg agcaggagga gcaggagcga ctgcagaagc 240 

agaaagagga agccgaagcc cggtcccggg aagaagctga gcgccagcgc caggagcggg 300 

aaaagcactt ccagaaggag gaacaggaga gacaagagcg aagaaagcgg ctggaggaga 360 

taatgaagag gactcggaaa rcagaagccg ccgaaaccaa gaagcaggat gcaaaggaga 4 20 

ccgcagctaa caattccggc ccagaccctt gtgaaagctg tagagactcg gccctctggg 480 

cttccagaaa ggattctatt gcagaaagga aggagcrngg ecccccangg a 531 



<210> 18 
<21i> 1041 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> [1)... (1041) 
<223> n - A,T,C or G 
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<400> 18 

ctctgtggaa aactgatgag gaatgasttt accattaccc 
agtgctgggt ctgattactg caacacagag aacgaagaag 
cagcagggcc tcatcacact gggctggatt catactcacc 
tccagtgtcg acctacacac * tcactgctet taccagatga 
attgtttgct cccccaagtt ccaggaaact ggattcttta 
gaggagattt cttcctgtcg ccagaaagga tttcatccac 
ttctgtagct gcagccacgt gactgttgtg gacagagcag 
tgagcgtttg agtccaacac cttccaagaa caacaaaacc 
cttaatttaa gctttctaga aagctttgga agtttttgta 
cacntgagaa agagctgatt ttgtatttca ggtttgaaaa 
ttaggcaagt cagaaagaga acatggtcac ccaaaagcaa 
tactcagaaa ttaagtagct cagaaattaa gaaagaatgg 
ccttccttct ggattcacca attgttaaca tttttttcct 
ctctctaatt tcaatttgtt tatatttacc tctgggctca 
atttggaagc catttagaaa atcttttgga ttttcctgtc 
agcttattac tggggtgagg gacagcttac tccatttgac 
-ccegaagaa tgattttgtc aqgaattatt gttatttaat 
cctctacsat aaagtaacaa t 



atgttctcat 


ccccaa gcaa 


60 


aactt itcct 


catacaggat 


120 


ccacacagac 


cgcgtttctc 


180 


tgttgccaga 


gtcagtagcc 


240 


aactaactga 


ccatggacta 


300 


acagcaagga 


tccacctctg 


360 


tgaccatcac 


agaccttcga 


420 


atatcagtgt 


actgtagccc 


480 


gatagtagaa 


aggggggcat 


540 


gaaacaactg 


aacatatttt 


600 


ctgtaactca 


gaaattaagt 


660 


tataatgaac 


ccccatatac 


720 


ctcagctatc 


cttctaattt 


780 


ataagggcat 


ctgtgcagaa 


840 


gtttatggca 


atatgaatgg 


900 


cagattgctt 


ggctaacaca 


960 


aaatatttca 


qgatattttt 


1020 






1041 



<210> 19 

<211> 1043 

<212> DNA 

<213> Homo sapien 



<400> 19 
ctctgtggaa aactgatgag gaat 
agtgctgggt ctgattactg caac 
cagcagggcc rcatcacact gggc 
tccagtgtcg acctacacac tcac 
attgtttgct cccccaagtt ccag 
gaggagattt cttcctgtcg ccag 
ttctgtagct gcagccacgt gact 
tgagcgtttg agtccaacac cttc 
cttaatttaa gctttctaga aagc 
cacctgagaa agagctgatt ttgt 
ttaggcaagt cagaaagaga acat 
tactcagaaa ttaagtagct caga 
ccttccttct ggattcacca attc 
ctctctaatt tcaatttgtt taea 
atttggaagc catttagaaa atct 
agcttattac tggggtgagg gaca 
tcccgaagaa tgattttgtc agge 
cctctacaat aaagtaacaa tta 



atgttctcat 


ccccaagcaa 


60 


aacttttcct 


catacaggat 


120 


ccacacagac 


cgcgtttctc 


180 


tgttgccaga 


gtcagtagcc 


240 


aactaactga 


ccatggacta 


300 


acagcaagga 


tccacctctg 


360 


tgaccatcac 


agaccttcga 


420 


atatcagtgt 


actgtagccc 


480 


gatagtagaa 


aggggggcat 


540 


gaaataactg 


aacatatttt 


600 


ctgtaactca 


gaaattaagt 


660 


tataatgaac 


ccccatatac 


720 


ctcagctatc 


cttctaattt 


780 


ataagggcat 


ctgtgcagaa 


94U 


gtttatggca 


atatgaatgg 


900 


cagattgttt 


ggctaacaca 


960 


aaatatttca 


ggatattttt 


1020 
1043 



<210> 20 

<211> 448 

<212> DNA 

<213> Homo sapien 



<40Q> 20 

ggacgacaag gccatggcga tatcgcatcc 
ggaacaggga aggtgaaagt tggagtgaga 
ttgaatggga actgtttggg tttagggcat 



gaattcaagc ctttggaatt aaataaacct 60 
tgtcttccat atctatacct ttgtgcacag 120 
cttagagttg attgatggaa aaagcagaca 180 
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ggaactggtg ggaggtcaag tggggaagtt ggCgaatgtg gaataactta cctttgtgct: 

ccacctaaac cagatgtgtt gcagcrttcc tgacatgcaa ggatctactt taattccaca 

ctctcattaa taaattgaat aaaagggaat gttttggcac ctgatataat ctgccaggct 

atgtgacagt aggaaggaat ggtttcccct aacaagccca atgcacrggt ctgactttat 
aaatcattta ataaaatgaa ctattatc 



240 
300 
360 
420 
448 



<210> 21 

<211> 411 

<212> DNA 

<213> Homo sapien 

<400> 21 

ggcagtgaca ttcaccatca tgggaaccac cttccctttt cttcaggatt ctc-gtagtg 60 

gaagagagca cccagtgttg ggctgaaaac atctgaaagt agggagaaga acctaaaata 120 

atcagtatct cagagggctc taaggtgcca agaagtctca ccggacattt aagtgccaac 180 

aaaggcacac tttcggaatc gccaagtcaa aactttctaa cttctgtctc tctcagagac 240 

aagtgagact caagagtcta orgctttagt ggcaactaca gaaaactggt gttacccaga 300 

aaaacaggag caattagaaa tggttccaat acttcaaagc tccgcaaaca cgatgtgctt 360 

tcctttgccc atttagggtt tcttctcttt cctttctctt tattaaccac t 411 

<210> 22 

<211> 896 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . 1896) 
<223> n = ft, T,C or C 

<400> 22 

tgcgctgaaa acaacggcct cctttactgt taaaar:gc;ag ccacaggtgc ttagccgtgg 60 

gcatctcaac caccagcctc tgtggggggc aggtgggcgt ccctgtgggc ctctgggccc 120 

acgtccagcc tccgtcctct gccttccgtt cttcgacagc gttcccggca tccctggtca 180 

cttggtactt ggcg^gggcc tcctgtgctg ctccagcagc tcctccaggn ggtcggcccg 240 

cttcaccgca gcctcatgct gtgtccggag gctgctcacg gcctcctcct tccrcgcgag 300 

ggctgtcttc acectccggn qcacctcccc cagctccagc tgctggcggc cc^gcagcgt 360 

ggccagctcg gcctcggcct gccgcgtcrc ctcctcarag gctgccagcc qgtcctcgaa 4 20 

ctcctggcgg atcacctggg ccaggttgct gcgctcgcta gaaagctget cgttcaccgc 480 

ctgcgcatcc tccagcgccc gctccttccg ccgcacaagg ccctgcagac gcagattccc 540 

gccctcggcc tccccaagct ggccctrcag ctccgagcac cgctcctgaa gcttccgctc 600 

cgactgctcc agctcggaga gctcggcctc gtacttgtcc cgtaagcgct tgatgcggot 660 

ctcggcagcc ttctcactct cctccttggc cagcgccacq tcggcctcca gccggtgaat 720 

gaccagctca atctccttgt cccggccttt ccggatttct tccctcagct cctgttcccg 780 

gttcagcagc cacgcctccc ccttcctggt gcggccggcc tcccacgcct gectctccag 840 

ctccagctgc ngcttcaggg tattcagctc catctggcgg gcctqcagcg tggcca 896 

<21C> 23 

<211> 111 

<212> DNA 

<213> Homo sapien 



<400> 23 

caacttatta cttgaaatta caatatagcc tgtccgtttg ctgttcccag gctgtgatat 
attttcctag tggtttgact ttaaaaataa ataaggttta attttctcce c 



60 
111 
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<210> 24 

<2ll> 531 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (531) 
<223> n = A, T,C or G 

<400> 24 

tgcaagtcac gggagtttat ttatttaatt tctttcccca gatggagact ctgtcgccca 
ggctgqagtg caatggtgtg atcttqgctc actgcaacct ccacctcctg ggttcaagcg 120 
attctcctgc cacagcctce cgagtagctg ggattacagg tgcccgccac cacacccagc 180 
taatttttat atttttagta aagacagggt ttccccatgt tggeeagget ggtcttgaac 240 
ttctgacctc aggtgatcca cctgcctcgg cctcccaaag tgttgggatt acaggcgtga 300 
gctacccgtg cctggccagc cactggagtr taaaggacag tcatgttggc ;c=agcctaa 
ggcggcsttt tcccccatca gaaagcccgc ggctcccgta cctcaaaata gggcaccegt 
aaaqccagtc agtgaagtc: ccgctctaac tggccacccg gggccattgg cntctgacac 



60 



360 
420 
480 



agccttgcca ggangcctgc ctc:(]caaaa qaaaag.tca cttcctrtcc g 531 

<210> 25 

<211> 471 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) ... (471) 
<223> n = A,T,C or G 

<400> 25 - 

cagagaatct kagaaagatg tcgcgttttc trttaatgaa ;gagagaagc ccatttgtat 60 
ccctgaatca tcgagaaaag gcggcggtgg =gacagcggc gacctaggga tcgacctgga 
gggactcggg gagcgtgcag agacctctag =ccgagcgcg agggacctcc cgscgggacq 
cctggggagc agatggaccc tactggaagt cagttggatt cacatttctc rcagcaagat 
accccttgcc tgataattga agactctcag cctgaaagcc aggttctaga ggatgattct 300 

360 
420 



120 
180 
240 



ggttctcact tcagtatgct acctcgacac cttcctaatc cccagacgca caaagaaaat 
cctatgttgg atgttgngt.c caatccttga acaaacagct ggagaagaar. gaggagaccg 
gtaatagtgg ctteaatgaa cacttgaaag aaaaccaggt cgcagaccct g 471 

<210> 26 

<211> 541 

<212> DNA 

<213> Hcrao sapien 



60 



<4O0> 26 

gactgtcctg aacaagggac c^ctgaccag agagctgcag gagatgcaga gtggtggcag 
gagtggaagc caaagaacac ccacctccc:: cccttgaagg agtagagcaa ccatcagaag 120 

180 
240 
300 



atactgtttt attgctctgg tcaaacaagt cctcctgagt tgacaaaacc tcaggctctg 
gtgactrctg aatctgcagt ccactttcca taagctcttg tgcagacaac tgrtcttttg 
cttccauagc agcaacagat' gctttggggc taaaaggcat gtcctctgac cttgoaggcg 
gtggattttg ctcttttaca acatgtacat cctcactggg ctgtgctgtc acagggatgt 360 
ccttgctgga ctgttctgct atggggatat cttcgttgga ctgttcttca tgcttaattg 420 
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cagtattagc atccacatca gaeagcctgg tataaccaga gttggtggtt: actgattgta 480 
gctgctcttt gtccacttca tatggcacaa gcattttccc caacatoctg gctctgggaa 540 

g 541 



<2i0> 27 

<211> 461 

<212> DMA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (461) 
<223> n - A,T,C or G 



<400> 27 

gaaatgtata tttaatcatt ctcttgaacg atcagaactc traaatcagt tttctataac 60 

arcatgtaat acagtcaccg tggctccaag gtccaggaag gcagtggtta acacatgaag 120 

agtgcgggaa gggggccgga aacaaagtat tcttttcctt caaagcttca ttcctcaagg 180 

cctcaattca agcagtcatt gtccttgctt tcaaaagtct gtgtgtgctt cacggaaggt 240 

atacgtttgt tgccttaatr cgaattgtgg ccaggaaggg tctggagatc taaa-tcaga 300 

gtaagaaaac ctgagceaga actcaggcat ttctcttaca gaacttgget tgcagggrag 360 

aatgaangga aagaaactta gaagctcaac aagctgaaga Uaatcccatc aggcatttcc 420 

cataggcctt gcaactctgt ccactgagag atgtcatcct g 4 61 

<210> 28 

<211> 541 

<212> DNA 

<213> Homo sapien 



<400> 2S 

agtctggagt gagcaaacaa gagcaagaaa caarragaag ccaaaagcag aaggc^ccaa 

tatgaacaag ataaatctat etrcaaagac atattagaag r.tgggaaaat aattcatgtg 

aactagacaa gtgtgttaag agtgataagt aaaatgcacg nggagacaag tgcatcccca 

gatctcaggg acctccccce gcctgtcacc cggggagtga gaggacacga tagtgcatgt 24 0 

cctttgtctc tgaattttta gttatatgcg otgtaatgtt gctctgagga agcccctgga 300 

aaguctatcc caacatatcc acatcttata ^tceacaaat taagctgtag -atgcaccct 360 

aagacgctgc taatcgactg ccacttcgca Ectcaggqgu ggctgcattt zagtaatggg 420 

tcaaatgatt caetttttat gatgcttccc aaggtgcctr ggcttctccc cccaactgac 480 

aaatgcccaa gttgagaaaa atgatcataa ttctagcata aaccgagcaa tcggcgaccc 540 
c 



60 
120 
180 



541 



<210> 29 

<211> 411 

<212> DNA 

<213> Homo sapien 

<400> 29 

cagctgtctt cctcactctt atggcaatga ccccatatct taatggatta agataatgaa 60 

agtgtatttc ttacactctg tatctatcac cagaagctga ggtgatagcc cgcttqccac 120 

::gtcatccat attctgggac teaggeggga actttctgga acattgecag ggagcatggc IBO 

agaggggcac agtgcattct gggggaatgc acattggctc agcctgggta atgagtgata 240 

tacattacct ctgttcacaa cccattgccc agcaccagtc acaaggcccc accaaacacc 300 

agageccaag aaatgtagtc ctgttgatac ggttttgctg tgtcccaacc caaatctcat 360 

ctcgaattgt aagctcccat aattcccatg tgttgtggga gggacctggt g 411 
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<210> 30 

<211> 511 

<212> DNA 

<213> Homo sapien 



<4O0> 30 

atcatgagga tgttaccaaa gggatggtac taaaccattt gtattcgtct gtttccacac 60 

tgctttgaag atactacctg agactgggca acttataaac aaaagagatt taattgactc 120 

acagttctgc atggctgaag aggcctcagg aaacctacag tcacggtgga aggcaaagga 180 

ggagcaaggc atgtcxtaca tgtcagtagg agagagagcg agagcaggag aacctgccac 24 0 

ttataaacca ttcagatccc ataaccccct atcatgagaa aaacatggag gaaaccaccc 300 

tcatgatcca atcacctccc gccaggtccc tccctcgaca cgtggggatt ataattcagg 360 

attagaggga cacagagaca aaccatatca tcatccatga gaaatccacc ctcatagtcn 420 

aatcagctcc taccaggccc cacctccaac actggggatt gcaattcaac ntgagatttg 480 

gatggggaca cagattcaaa ccatatcata c 511 



<Z10> 31 

<211> 827 

<212> DNA 

<213> Homo sapien 



<400> 31 

catggccttt ctcettagag gccagaggtg ctgccctggc tgggagcgaa gctccaggca 



60 



ctaccagctt tectgatttt cccgtttggc ccatgtgaag agctaccacg agccccagcc 120 

ccacagtgtc cactcaaggg cagcttggtc ctcttgtcci gcagaggcag gctggtgtga 180 

ccctgggaac tzgacccggg aacaacaggt ggcccagagt: gagtgtggcc tggcccctca 240 

acctagcgtc cgtcctcctc Uctcctggag ccagtcttga gtrtaaaggc attaagtgtt 

agatacaagc tccttgcggc tggaaaaaca cccc^ctgct gataaagctc agggggcact 

gaggaagcag aggccccttg ggggtgccct cctgaagaga gcgtcaggcc atcagctctg 

tccctctggt gctcccacgt ctgttcctcr" ccctccatct ctgggagcag ctgcacctga 

ctggccacgc gggggcagtg gaggcacagg ctcagggcgg ccgggctacc tggcacccta 540 

tggcttacaa agtagagttg gcceagtttc cttccacctg aggggagcac tctgactcct 600 

aacagtctte cttgccstgc catcatctgg ggtggctggc tgtcaagaaa ggccgggcst 660 

gctttctaaa cacagccaca ggaggcttgt agggcatctt ccaggtgggg aaacagtctt 720 

agataagtaa ggtgacctgc: ctaaggcctc ccagcacect tgatcttgga gtcccacagc 

agac:gcatg tsaaeaactg gaaccgaaaa caigcctcag tataaaa 



300 
360 
420 
480 



780 
327 



<210> 32 

<211> 291 

<212> DNA 

<213> Homo sapien 



<400> 32 

ccagaacctc cttctctttg gagaatgggg aggectcttg gagacacaga gggtttcacc 60 

ttggatgacc tctagagaaa ctgcccaaga agcccacctt ctggtcceaa cctgcagacc 

ccacagcagt cagttggtca ggccc-gctg tagaaggtca cttggctcca ttgcctgctt 

ccaaccaatg ggcaggagag aaggccttta tttctcgccc acccattctc ctgtaccagc 

acctccgttt tcagtcagyg ttgtccagca acggtaccgt ttacacagtc a 291 



120 
180 
240 



<210> 33 

<211> 491 

<212> DNA 

<213> Homo sapien 



<400> 33 
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tgcatgtagt tttratttatg tgttntsgtc tggaaaacca agcgtcocag cagcatgact 60 

gaacatcact cacttcccct acttgatcta caaggccaac gccgagagcc cagaccagga 120 

ttccaaaeac actgcacgag aatattgtgg atccgctgtc aggtaagtgt ccgtcactga 180 

cccaracgct gttacgtggc acatgactgt acagcgccac gtaacagcac tgtactrtt: 240 

tcccatgaac agctacctgc catgtatcta catgattcag aaeattttga acagttaatt 300 

ctgacacttg aacaatccca tcaaaaaccg taaaatcact ttgatgtttg taacgacaac 360 

atagcatcac tttacgacag aatcatctgg aaaaacagaa caacgaatac acacatctta 420 

aaaaatgctg gggtgggcca gccacagett cacgcctgta atcccagcae tttgggaggc 4 80 

ttaagcgggt g 19 1 

<210> 34 
<211> 521 
<212> DNA 
<213> Horao sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (521) 
<223> n - A,T,C or- G 



<4 00> 34 

tggggcggaa agaagccaag gccaaggagc tggtgcggca gccgcagctg gaggccgagg 

agcagaggaa gcagaagaag cggcagagtg tgtcgggcct gcacagatai; cttcacctgc 120 

tggatggaaa tgaaaattac ccgtgtcttg tggatgcaga cggtgatgtg arttccttcc 180 

caccaataac caacagtgag aagacaaagg ttaagaaaac gacttctgat trgtttttgg 

aagtaacaag tgccaccagt ctgcagattt gcaaggatgt catggatgcc ctcattctga 

aaatggcaag aaatgaaaaa gtacacttta gaaaataaag aggaaggacc actctcagat 

accgaagccg atgcagtctc tggacaactt ccagatccca caacgaatcc cagtgctgga 

aaggacgggc ccttccttct ggrggtggaa cangtcccgg tggtggatct tggaanggaa 480 
cctgaangtg gtgtaccccg tccaaggccg accttggcca c 521 



60 



240 
300 
360 
420 



<210> 35 

<211> 161 

<212> DNA 

<213> Homo sapien 



<220> 

<221> raiscfeature 
<222> ( 1) ... (161) 
<223> n = A,T,C or G 

<400> 35 

tcccgcgctc gcagggcncg tgccacctgc cygtccgccc gctcgctcgc tcgcccgccg 

cgccgcgctg ccgaccgyca gcatgctgcc gagagtgggc tgccccgcgc tgccgccgcc 

gccgccgccg ctgctgcogc tgctgccgct gctgctgctg c 



<210> 36 

<211> 341 

<212> DNA 

<213> Homo sapien 



<400> 36 

ggcgggtagg catggaactg agaagaacga agaagctttc agactacgtg gggaagaatg 

aaaaaaccaa aattatcgcc aagattcagc aaaggggaca gggagctcca gcccgagagc 

ctattattag cagtgaggag caqaagcagc tgatgctgta ctatcacaga agacaagagg 
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agctcaagag attggaagaa aatgatgacg atgcctattt aaactcacca tgggcggata 240 
acactgcttt gaaaagacat tttcatggag tgaaagacat aaagtggaga ccaagatgaa 300 
gttcaccagc tgatgacact tccaaagaga ttagctcacc t 341 

<210> 37 

<211> 521 

<212> DHA 

<213> Homo sapien 



<220> 

<221> raisc_f eature 
<222> (1) ... (521) 
<223> n - A,T,C or G 



<400> 37 

cctgaaggtt aaatgtttca tctaaatagg gataatgrta aacacctata gcatagagtt 60 

gtttgagatc aaatgagata atacatgtaa aattatgtgc crggcataca gcaagattgt 120 

tgttgttgtt gatgatgatg atgatgatga taatattttt ccatccccag tgcacaactg 180 

cttgaaccta rtagar.aatc aatacatgtt tcttgaactg agatcaattt ccccatgttg 240 

cctgactgat gaagccctac atttt^tcr agaggagatg acattcgagc aagat.cttaa 300 

agaaaatcag atgccttcac ctgaccactg cr.tggtgatc ccatggcact ctgtasatct 360 

ccccattagc tctcatctca ecagcccatc attatcgtat gcgctgcctt ctgaagcttg 420 

cagcrggcta ccatcmggta goataaaaat catcctttca taaaatagtg accctccttt 4B0 

tttatttgca tttcccaaag ccaagcaccg tggganggta g 521 



<210> 38 

<211> 461 

<212> DNA 

<213> Homo sapien 



<400> 
tatgaagaag 
aaagggrcag 
gatctccCta 
tgggggactt 
atttactgtt 
aaaatgcrgt 
tactgctaca 
attgactcca 



38 

ggaaaagaag 
tctgtagctc 
gtggtgtatc 
gggcccactt 
gtttaacaat 
ttttgtgtgc 
gaagccagca 
gtgtgtgcaa 



ataatttgtg 
-ccctaatga 
^aatcacagg 
ct catttcat 
gccacaaaga 
tcataatggt 
agaagacctc 
atccagtttg 



aaagaaacgg 
gaataggcag 
aaacatctgt 
ttaattagag 
catggttggg 
tccaaoaatt 
Cgttcattca 
gcctatcttc 



gtccagctac 
ctttcagttg 
□gttccctcc 
gaaatagaac 
agctatttct 
gggtgctggc 
cacccccggg 
t 



tagtctttga 
ctcagggtca 
agtctctttc 
-caaagtaca 
:gattcgtgt 
eaaagagaga 
gatatcagga 



60 
120 
180 
240 
300 
360 
420 
461 



<210> 39 

<211> 769 

<212> DNA 

<213> Homo sapien 



<400> 39 

tgagggactg attggtttgc tctctgctat tcaattcccc aagcccactt gttcctgcag 60 

cgtcctcctt ctcattccct ttagttgtac cctctctttc acctgagacc tttccttctt 120 

gatgtcgcct f.ttcttcttc ttgctttttc tgatgttctg ctcagcatgt tctgggtgct 180 

tctcatctge atcattcctt tcagatgctg tagcttcttc ctcccctttc tgcctccttt 240 

tctttttctt ttttttgggg ggcttgctct ctgactgcag ttgaggggcc ccagggtcct 300 

ggcctttgag acgagccagg aaggcctgct cctgggcccc taggcgagca agcttggcct 360 

tcattgtgat cccaagacgg gcagccttgt gtgctgttcg cccctcacag gcttggagca 420 

gcatctcatc agtcagaatc tttggggact: cggacccccg gttgtcgtca tcactgcagc 4 B0 

tctccaagtc tttgtttggc ttctctccac ctgaagtcaa tgtagccatc ttcacaaact 540 
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tctgatacag caagttgggc ttgggatgat tataacgggt ggtctcctta gaaaggctcc 600 

ttatetgtac tccatcctgc ccagtttcca ctaccaagtt ggccgcagtc ttgttgaaga 660 

gctcattcca ccagtggttt gtgaactcct tggcagggtc atgtcctacc ccatgagtgt 720 

cttgctrcag ygtcaccctg agaqcctgag tgataccatt ctccttccg 769 



<210> 40 

<211> 292 

<212> DNA 

<213> Homo sapier. 

<400> 40 

gacaacaega aataaatcct agaggacaaa attaaactca atagagtgta gtctagttaa 60 

aaactcgaaa aatgagcaag tctggtggga gtggaggaag ggctatacta taaatccaag 120 

tgggcctcct gatcttaaca agccatgctc attatacaca tctctgaacc ggacatacca 180 

cctttacgca ggaaacaggg cttggaactt ctaagggaaa ttaacatgca ccacccacat 240 

ctaacctacc tgccgggtag gtaccatccc tgcttcgctg aaatcagcgc tc 292 

<210> 41 
<2ll> 406 
<2I2> DNA 

<213> Homo sapien. ■■■ . 
<400> 41 

ttggaattaa ataaacctgg aacagggaag gtgaaagtrg gagtgagatg tcttccatat 60 
ctataccttt gtgcacagtt gaatgggaac tgcttgggtt tagggcatct tagagttgat 120 
tgatggaaaa agcagacagg aactggtggg aggtcaagtg gggaagttgg tgaatgtgga 180 
ataacttacc tttgtgctcc acttaaacca gatgtgttgc agcuttcctg acatgcaagg 240 
atctacttta attccacact ctcateaata aattgaataa aauggaatgt tttggcacct 300 
gatataatct gccaggctat gtgacagtag gaaggaacgg tttcccctaa caagcccaat 360 
gcactggtcE gactttataa ottatttaat aaaatgaact attatc 406 

<210> 42 

<211> 331 

<212> DNA 

<213> Homo sapien 



<40O> 42 

aaactggacc tgcaacaggg acatgaattt actgcarggt ctgagcaagc tcagcccctc 60 

taccrcaggg ccccacagcc atgactacct cccccaggag cgggagggcg aagggggcct 120 

gtctctgcaa gtggogccag agtggaggaa tgagctctga agacaoagca cccagccttc 180 

tcgcaccagc caagccttaa ctgcctgcct gaccctgaac cagaacccag ctgaactgcc 240 

cctccaaggg acaggaaggc tgggggaggg agttracaac ecaagccatt ccaccccctc 300 

ccctgctggg gagaatgaca catcaagctg ctaacaattg ggggaagggg aaggaagaaa 360 

actctgaaaa caaaatcttg t 381. 



<210> 43 
<211> 451 
<212> DNA 

<213> Homo sapien.. 



<100> 43 

catgegtttc accactgttg gccaggctgg tcccgaactc ctggcctcaa gcaatccacc 60 

cgcctcagcc tccaaaagtg ctgggattac agatgtgagc catggcacca cgccaaaagg 120 

ctatattccc ggctctgtgc ttcogagact gcttttaatc ccaacttctc tacatttaga 180 

ttaaaaaata ttttattcat ggtcaatctg gaacataatc actgcatctt aagttcccac 240 
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tgatgtatac agaaggctaa aggcacaatt ttcatcaaat ctagcagagt aaccaaacat 300 

aaaatcatta attactttca actcaataac taattgacat tcctcaaaag agctgttttc 360 

aatcctgata ggttctttat t ttttcaaaa tatatttgcc atgggatgct aatttgcaat 420 

aaggcgcata atgagaatac cccaaactgg a 451- 

<210> 44 

<211> 521 

<212> DNA 

<213> Homo sapien 

<400> 44 

gttggaccec cagggactgg aaagacac-.tt cttgcccgag ccgtggcggg agaagctgat 60 

gttccttttt attatgcttc iggatccgaa tttgatgaga tgtttgtggg tgtgggagcc 120 

agccgtaroa gaaatctttt tagggaagca aaggcgaatg ctccttgtgt tatatctatt 180 

gatgaattag attctgttgg tcggaagaga attgaatctc caatgcatcc atattcaagg 240 

cagaccaiaa accaacttcc tgctgaaatg gatggtttta aacccaatga aggagttatc 300 

ataataggag ccacaaactc cccagaggca ttagataatg ccttaatacc gtcctggtcg 360 

ttttgacacg caagttacag ttccaaggcc agatgtaaaa ggtcgaacag aaattttgaa 420 

atgctotctc oataaaataa agtttgatca atcccgttga tccagaaatc acagcctcga 480 

ggtsctggtg gcttttccgg aagcagagtt gggagaatct t 521 

<210> 45 

<211> 5B5 

<212> DMA 

<213> Homo sapien 

<400> 45 

gcctacaaca tccagaaaga gtctaccctg cacctggtgc tscgtctcag aggtgggatg 

cagatcttcg tgaagaccct gactggtaag accatcactc tcgaagtgga gccgagcgac 

accatygaga acgtcaaagc aaagatccar gacaaggaag gcrtycctcc tgaccagcag 

aggregates: ttgccggaaa geagctggaa gatggdcgca ccctgtetga ctacaacatc 

cagaaagagt eyaccctgca cgtggtgctc cgtctcagag gtgggatgca ratcttcgtg 

aagaccctga ctggtaagac catcaccctc gaggtggagc ccagtgacac catcgagaat 

gtcaaggcaa agatccaaga taaggaaggc atccctcctg atcagcagag gttgatcttc 

gctgggaaac agctggaaga tggacgcacc ctgtctgact acaacatcca gaaagagtcc 

actctgcact tggtcctgcg cttgaggggg ggcgtctaag tttccccttt taaggtttcm 

acaaatttca ttgcactrtc cuttcaataa agttgttgca ttccc 

<210> 46 
<211> 481 
<212> DNA 
<213> Homo sapien 

<400> 46 

gaactgggcc ctgagcccaa gtcatgccct gtgtccgcat ctgccgtgtc acctctgtkc 
ctgcccctca cccctccctc ctggtcttct gagccagcac catctccaaa tagcctattc 
cttcccgcaa atcacacaca catgcgggcc acacatacct yccgccccgg agatggggaa 
gtaggagaga tgaatagagg cccatacatt gtacagaagg aggggcaggt gcagataaaa 
gcagcagace eagcggcagc tgaggtgcat ggageacggt tggggccggc attgggctga 
gcacc-gatg ggcctcatct cgtgaatcct cgaggcagcg ccacagcaga ggagttaagt 
ggcacctggg ccgagcagag caggagactg agggtcagag tggaggctaa gccgccctgg 420 
aactcctcaa tcttgcctgc cccctagtat gaagccccct tcctgcccct acaattcctg 4 80 

431 



60 
120 
130 
240 
300 
360 
420 
4B0 
540 
595 



60 
120 
180 
240 
300 
360 



<210> 47 
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<211> 461 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_Eeature 
<222> (1) ... (461) 
<223> n ■ A,I,C or G " 

<400> 47 

atggatct'a ctttgccacc caggttggag tgcagtgctg caatcttggc teactgcagc 60 

cttaacctcc caggctcaag ctatcctcct gccaaagcct tccacatagc tgggactaca 120 

ggtacacngc caccacaccc agctaaaatt tttgtatttt ttgtagagac gggatctcgc 180 

cacgttgccc aggctggtcc catcctgacc tcaagcagat ctgcccacct cagcccccca 240 

acgtgctagg attacaggcg tgagccaccg cacccagcct ttgttttgct tttaatggaa 300 

tcaccagttc ccctccgtgt ctcagcagca gctgtgagaa atgctttgca tctgtgacct 360 

ttatgaaggg gaacttccat gctgaatgag ggtaggatta catgctcctg trtcccgggg 420 

gtcaagaaag cctcagactc cagcatgaca agcagggtga g 461 

<210> 43 

<211> 571 

<212> DNA 

<213> Homo sapien 

<400> 48 

ataggggett taaggaggga attcaggttc aatgaggtcg taaggccagg gctcttatcc 60 

agtaagactg gggtccttag atgagaaaga gacacccgag gtccttstcr ctgccgcgtg 120 

aggatgcatc aagaaggcgg ccgi:ctgcaa gcgaaggaga ggccgcacca gaaaccgaca 100 

ccttcatctt ggacctgcag cctctagaac tgagaaaata actgtctgtt ggttaagcca 240 

cccagtttgt agtattctct Catggcttcc taagcagact aacaaacaaa cacccaaaat 300 

taactgatgg cttcgctgtc ttctgtaaaa attgctatga cagaactttt cactcactgc 360 

tttgcagttt ctccctcagt ccctggntct trcttctcac ataaccccaa ttteaat.tta 420 

cagttcatgg cccaggcaga gtcattcatc acggcatctc ctgagctaaa ccagcacctg 480 

ctctgctcac tccttgactg gctgetcatc atcagccctc trgcagagat ttcat Ltcct 540 

cccgtgccag gtacttcacg caceaagctc a 571 

<210> 49 

<211> 511 

<212> DNA 

<213> Homo sapien 

<400> 49 

ggataatgaa gttgttttat ttagcttgga caaaaaggca tattcctcta ttttcttaua 60. 

caacaaatat ccccaaaaca aagcaagcat atatatcttg aacgtgtaat aatccagtga 120 

taaacaagag cagtacttta aaagaaaaaa aaaratgcat Ctctgccagg ttaaaatgag 180 

aatcaaaacc acttactctg ctaactcatt attttttgct ttcttttcgg ttaagagagg 240 

caatgcaata cactgaaaaa ggtttttatc ttatctggca ttggaattag acatatrcaa 300 

accccagccc ccatttccaa actttaagac cacaaacaag taatttactt ttctgaacat 360 

tggttttttc tggaaaatgg gaattataaa atagactttc cagactctta tgagatraaa 420 

taagataatg tatgaaattc ttccttcttt tttacttctt tttccttttt gagatggagt 480 

ctcaccccgt cacccaggct ggagtacagt g 511 



<210> 50 
<211> 561 
<212> DNA 
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<213> Homo sapien 



<400> 50 

ccactgcact ccagcctggg tgacggagtg agactctqtc tcaaaaaaac aaacaaacaa 60 

acaaacaaaa aactgaaaag gaaatagagt tcctctttcc tcacatatga atatatcatt 120 

tcaacagatt gttgatcacc Lacc-atatgc ttggtattgt ■ tctaattgct ggggatacag 180 

caagaggttc tgcagaactt catggagcat gaaagtaaac aaacaaagtt aatttcaagg 240 

ccaggcatgg ttgctcaeac fitttagtccc agcactttgg gaggctgagg caggtggatc 300 

acttgggccc aggagttcaa ggctgoagtg agccaagatt gtgccactac tctccaggct 360 

gggcaacaga gcaagaccct gtctcagggg gaacaaaaag ttaatttcag attttgttaa 420 

gtgctgtaaa ggaagtaaat aggttgatat tcaagagagc acctgaaggc caggcgtggt 480 

ggctcacgcc tgtggtctaa cgctttggga agcccgagcg ggcggatcac aaggtcogga 540 

gaattttggc caggcatggt g 561 



<210> 51 

<211> 451 

<212> DNA 

<213> Homo sapien 



<400> 51 

agaatccatt tattgggttt caaactagtt a^acnactga a=tcagttcg geactacttt 60 

atacagggat tacgectgtc tatgccgaca cttaaatact gtaccaggac caotgctgtg 120 

cttaggtctg tattcagtca r.tcagcatgt agatactaaa aatatactgt aqtgttcctt 180 

taaggaagac tgtacagggt gtgttgcaag atgacattca ccaatttgtg aattatttca 240 

acccagaaga tacctttcac rctataaact tgtcataggc aaacatgtgg tgttagcatt 300 

gagagatgca cacaaaaatg ttacataaaa gttcagacat tctaatgata agtgaaccga 360 

aaaaaaaaaa aaccccacat ctcaattttt gtaacaagat aaagaaaata atttaaaaac 420 

acaaaaaatg gcattcagtg ggtacaaagc c 451 



<210> 52 

<211> 632 

<212> DNA 

<213> Homo sapien 



<400> 52 

caaatattta atataaatct . ttgaaacaag ttcagakgaa ataaaaatca aagtttgcaa 60 

aaacgtgaag attaacttaa Ltgccaaata ttcetcattg ccccaaatca gtstt~tt.tr. 120 

tatttctatg eaaaagtatg ccttcaaact gcttaaatga tatatgatat gatacacaaa 180 

ccagttttca aatagtaaag ccagtcatct tgcaattgta agaaataggt aaaagattat 240 

aagacacctt acacacacac acacacacac acacacacgt gtgcaccgcc aatgscaaaa 300 

aacaatttgg cctctcctaa aataagaaca tgaagacccL taattgctgc caggagggaa 360 

cactgtgtca cccctcccta caatccaggt agtttccttt aatccaatag caaatctggg 420 
catatttgag aggagtgatc ctgacagcca- csgttgaaat cctgtgggga accatccatg_ _ _ 480 

tccacccact ggtgccctga aaaaatgcca ataatttttc gctcccactt ctgctgctgt 540 

ctcttscaca tcctcacata gaccccagac ccgctggccc ctggctgggc atcgcattgc 600 

tggtagagca agtcataggt ctcgtctttg acgtcacaga agcgatacac caaattgcct 660 

ggtcggtcat tgtcataacc ag 682 



<2J0> S3 

<211> 311 

<212> DNA 

<213> Horro sapien 

<220> 

<22i> mise feature 
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<222> (1)...(311) 
<223> n - A,T,C or G 

<iQ0> 53 

tttgacttta gtaggggtct gaactattta ttttactttg ccngtaatat ttaraccyta 60 

tatatetttc attatgccat cttatcttct aatgbcaagg gaacagwtgc taamctggct 120 

tctgcattwa tcacattaaa aatggctttc ttggaaaatc ttcttgatat gaataaagga 180 

tcttttavag ccatcattta aagcraggntt ctctccaaua cgagtctgct sasggggggk 240 

gagctgtgaa ctctggctga aggctttccc atacacactg caatgacmtg gtttctgacc 300 

agbgtgagtt a 311 

<210> 54 

<211> 561 

<212> DNA 

<213> Homo sapien 

<400> 54 

agagaagccc cataaatgca atcagtgtgg gaaggccttc agtcagaget caagcctttt 60 

cctccatcar cgggttcata ctggagagaa accccatgta tgtaatgaar gcggcagacc 120 

ccttgctttt: aactctca-c Etactgaaca cgtaaggatt cacacaggag aaaaacccta 180 

tgtt-gtaat gagtgcggca aagcctttcg tcggagttcc actcttgttc agcatcgaag 240 

agttcacacc ggggagaagc cctaccagtg cgttgaatgt gggaaagctt tcagceagag 300 

ctcccagctc accctacatc agccgagttc acactggaga gaagccctat gactgtggtg 360 

actgtgggaa ggecttcagc cggaggtcaa ccctcattca geatcagaaa gttcacagcg 420 

gagagactcg taagtgcaga aaacatggtc cagccttcgt tcatggctcc agcctcacag 480 

cagatggaca gattcccacc ggagagaagc acggcagaac ctttaaccat ggtgcaaatc 540 

tcattctgcg ctggacagtt c 561 

<210> 55 

<211> 811 

<212> DNA 

<213> Homo sapien 

<400> 55 

gagacagggt ctcactttgt cacccaggct ggaatgcagt ggtgcgatct tacgtagctc 60 

actgcagccc tgacctcctg yactuaaaca attctcctgc cccagccctg caagtogctg 120 

ggactg^ggg tgcatgccac catgcctggc zaacttt.tgt agtttttgta aagatggggt 180 

cttgccatgt tgcacatgct ggtct-gaac tcotgagctc aaacgatctg cccacctcgg 240 

cctcccagaa tgttgggatt acaggggtaa accaccacgc ctggccccat tagggrattc 300 

ttagcatcca cttgctcact gagattaacc ataagagatg ataagcaccg gaagaaaaaa 360 

atttttacta ggctttggat atctttttcc cttttcagct ttatacagag gattggatct 420 

ttagttttcc tttaactgat aataaaacat tgaaaggaaa taagtttacc tgagacteac 480 

agagataacc ggcatoactc ccttgctcaa ttccagtett taccacatca attatrttca 540 

gaggtgcagg ataaaggoct ttagtctgct ttcgcacttt ttcttccact tttttgtaaa 600 

cctgttgcct gacaaatgga attgacagcg tatgccatga ctattccatt tgtcaggcat 660 

acgctgtcaa tttttccacc aatcccttgt ctctctrtgg agagatcttc ttatcagcta 720 

gtcctttggc aaaagtaatt gcaacttctt ctaggtattc tattgtccgt tccaccggtg 780 

gaacccctgg gaccaggact aaaacctcca g 911 

<210> 56 

<211> 591 

<212> DNA 

<213> Homo sapien 



<220> 
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<221> raisc_f eature 
<222> (1) . . . (591) 
<223> n = A, T, C or G 



<400> 56 

atctcatata tatatttctt.. cctgacttta tttgcttgct tctgncacgc atttaaaata 60 

tcacagagac caaaatagag cggctttctg gtggaacgca tggcagtcac aggacaaaat 120 

acaaaactag ggggctctgt. cttctcatac atcatacaat tttcaagtat -ttttctacg 180 

tacaaagagc tactctatcc gaaaaaaaat taaaaaataa atgagacaag atagtttatg 240 

catcetagga agaaagaatg ggaagaaaga acggggcagt tgggtacaga ttcctgtccc 300 

ctgttcccag ggaccactac cttcctgcca ctgagttccc ccacagcctc aeccatcatg 360 

tcacagggca agtgccaggg taggtgggga ccagtggaga caggaaccag caacacactt 420 

tggcctggaa gataaggaga aagtctcaga aacacactgg tgggaagcaa tcccacnggc 480 

cgtgccccan gagcttccca cctgctgctg gctccctggg tggctttggg aacagcctgg 540 

gcaggccctt ttgggtgggg nccaactggg cctttgggcc cgtgtggaaa g 5 91 



<210> 57 

<211> 481 

<212> DNA 

<213> Homo sapien 



<4oo> yi 

aaacattgsg atggaatgat agggtttccc agaatcaggt ccatatctta actaaatgaa 60 

aattatgatt tatagccttc tcaaatacct gccatacttg atatctcaac cagagctaat 120 

tttacctctt tacaaattaa ataagcaagt aactggatcc acaatttata atacctgtco 180 

attttttctg tattaaacct ctatcatagt ttaagcctat tagggtactt aatccttaca 240 

aataaacagg ittaaaatca cctcaatagg caactgccct tctggttttc utctttgact 300 

aaacaatctg aatgcttaag attttccact ttgggtgcta gcagtacaca gtgttacact 360 

ctgtattcca gacttcttaa attatagaaa aaggaatgta cactttttgt attctctctg 420 

agcagggccg ggaggcaaca tcatctacca tggtagggac tzgtatgcat ggactacttt 480 



481 

<210> 5B ... 

<211> 141 

<212> DNA 

<213> Homo sapien 



<400> 58 

actctgtcgc ccaggctgga gcecabtggm gcgatctcga ctccctgcaa gccmcgcccc 60 

acaggwtcat gccattctcc cgcctcagca tctggagtag ctgggactac aggcgccagc 120 

caccatgccc agctaatttt t 141 



<210> 59 

<211> 191 

<212> DNA 

<213> Homo sapien 



<400> 59 

acctraaaga cataggagaa tttatactgg gagagaaagc ttacaaatgt aaggtttctg 60 

acaagacttg ggagtgattc acacctggaa caacatactg gacttcacac tggabagaaa 120 

ccttacaagt gtaatgagtg tggcaaagcc tttggcaagc agtcaacact tattcaccar. 180 

caggeaartc a 191 



<210> 
<211> 



60 
480 
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<212> DNA 

<213> Homo sapien 



<400 
agtcaggatc 
tattacatct 
aggttacata 
ggttttagcu 
agagttctct 
agccctccct 
tgggatggga 
agcaacaccc 



> 60 
atgatggctc 
gaagaacgta 
acaggtgatc 
gaaatatggg 
atagctatga 
cctatcatga 
agcatgccca 
ttgtcttctg 



agtttcccac 
ctaagcatga 
aagcccctac 
cctcatcaga 
aactcatcaa 
aacaaccccc 
atctgtccat 
ctacttcagg 



agcgatgaat 
taaacagttt 
ttttttccta 
cctgaacaag 
gttaaagttg 
tatgttctct 
tcatcagcca 
gaccagtatt 



ggagggccaa 
gataacccca 
cagtcaggtc 
gatgggaaga 
cagggccaac 
ccactaatct 
ttgcctccag 
cctccctaat 



atatg-gggc 
aaccttcagg 
cgccggcccc 
tggaccagca 
agctgcctgt 
ctgctcgttt 
ctgcacctat 
gatgcctgct 



60 
120 
180 
240 
300 
360 
420 
480 



<210> 61 

<211> 381 

<212> DNA 

<213> Homo sapien 



<400> 61 

ctttcgattt ccttaaatct gtcacgfctg attttatgaa gttgttcaag ggctaactgc 60 

tgtgtattat agccttctct gagttcc-tc agctgatugt taaatgaatc catttctgag 120 

agcttagatg cagtttcttt Ltcaagagca r.ctaattqtt ctttaagtct ttggcotaat 180 

rctrcctttt ctgatgactt tctatgaagt aaactgatcc ctgaatcagg tgtgttactg 240 

agctgcatgt ttttaattct ;tcgtttaat agctgcttct cagggaccag atagataagc 300 

Ctattttgat attccttaag ctcttggtga aqttgtccga tttccataat ttccaggcca 360 

cactggttat cccaaacttc t 381 

<210> 62 

<211> 906 

<212> DNA 

<213> Homo sapien 



60 
120 
180 



<400> 62 

gtggaggtga aacggaggca agaaaggggg ctacctcagg agcgagggac aaagggggcc 
cgaggcacct aggcsgccgc accccggcga caggaagccg tcctgaaccg ggctaccggg 
caggggaagg gcccgcgtag ^cctcgcagg gccccagagc tggagxcggc tccacagccc 
cgggccgccg get tctcact tcctgyacct Licccggcgcc cgggcctgag gactggc.cg 240 

300 
360 
420 
430 



gcggagggag aagaggaaac agactngagc agctccccgt tgtctcgcaa ctccactgc^ 
gaggaactct catttcttcc ctcgctccct caccccccac cecatgtaga aaggcgctga 
agcgtccgga gggaagaaga acctgggcta ccgtcctggc ettcccmccc ccttcccggg 
gcgctttggt gggcgtggag ttggggttgg gggggtgggt gggggttctt ttttggagcg 
ctggggaact tttttccctt cttcaggtca ggggaaaggg aatgcccaat tcagagagac 540 
atgggggcaa gaaggacggg agtggaggag cttctggaac tttgcagccg tcatcgggag 600 
gcggcagctc taacagcaga gagegtcacc gcttggtatc gaagcaeaag cggcataagt 660 
ccaaacacto caaagacatg gggttggtga cccccgaagc agcatccctg ggcacagtta 720 
tcaaaccttt ggtggagtat gatgatatca gctctgattc cgacaccttc tccgatgacs 
tggccttcaa actagaccga agggagaacg acgaacgtcg tggatcagat cggagcgacc 
gcctgcacaa acatcgtcac caccagcaca ggcgttcccg ggacttacta aaagctaaac 
agaccg 



780 
340 
900 
906 



<210> 63 

<211> 491 

<212> DNA 

<213> Homo sapien 
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<400> 63 

gacatgtttg cctgcagggg accagagaca atgggattag ccagtgctca ctgttcttta 60 

tgcttccaga gaggatgggg acagctctca ggtcagaatc caggctgaga aggccatgct 120 

ggttgggggc ccceggaagc acggtccgga tcctccctgg catcagcgta gacccgctgc 180 

tcaggctcgg ggtaccaaac tcatgctctg tactgttt^g gccccatgcg gtgagaggaa 240 

aacctagaaa aagattggtc gtgctaagga atcagctgcc ccotcatcct ccgcatccaa 300 

tgctggtgac aacatattcc ctctcccagg acacagactc ggtgactcca cactgggctg 360 

agtggcctct ggaggctcgt ggcctaaggc agggctccgt aaggctgatc ggctgaactg 420 

ggtggggtga gggtctctga cccttcgctt cccatcccat aaccgctgtc aatgagctca 480 

cactgtggtc a 491 

<210> 64 

<211> 511 

<212> DNA 

<213> Homo sapien 

<400> 64 

gatggcatgg tcgttgctaa tgtgcctgct gggatggagc acttccxcct gtgagcccag 60 

gggacccgcc tgtccctgga gcttggggca aggagggaag agtgacacca ggaaggtggg 120 

gctgcagcca ggggccagag -cagttcagg gagcggtcct cggccc^icaa agcrcciccg 180 

gggactgctc aggagtgatg gtgccctgga gtttgcccca acttccctgg ccaccc-gga 240 

aggtgcctgg ctgctccagg cctetaggct gggctgatgg ccttctccag gacacaagta 300 

tcattaaagc caccctctcc tcagctcgtc aggccgcaca tgtgggacag gctgtgctca 360 

caaeccccnc gcctgccctg ccctccatca ggaggaycca gtggaacctt cggaaagctc 420 

ccagcatctc agcagccctc aaaagtcgtc ctggggcaag ctctggttcr cctgactgga 480 

ggtcatctgg gcttggcctg ctccctctcg c 511 

<210> 65 

<211> 394 

<212> DNA 

<213> Homo sapien 

<400> 65 

taaaaaagtg taacaaaggt ttatttagac tttcitcatg cccccagatc caggatgtc; 60 

atqtaaaccg ttatct;aca aagaaagcac aata^ttggt ataaactaag tcagtgactt 120 

gcttaacr.ga aatagcgtcc a-pcaaaagt qggt'taagg r.aaaactacc cgacgatat .; 180 

ggcggggatc ctgcag;ttg gactgcttgc cgggtttgtc cagggttccg ggtctgttc; 240 

tggcactcat ggggacaggc accctgctcg tctgtggggc cccgctggag cccttacgtg 300 

aagctgaagg tatcgaccst agggggctct agggcagtgg gaccctcatc cggaactaac 360 

aagggtcggg gagaggcctc t.tgggctatg tggg 394 

<210> 66 

<211> 359 - 
<212> DNA 
<213> Homo sapien 
<400> 66 

caagcgttcc tttatggatg taaattcaaa cagtcatgct gagccatcce gggctgacag 60 
tcacgttwaa gacactaggt cgggcgccac agtgccaccc aaggagaaga agaatttgga 120 
atttttccat gaagatgtao ggaaatctga tgttgaacot gaaaatggcc cccaaatgga 180 
attccaaaag gttaccacag gggctgtaag acctagtgac cctcctaagt gggaaagagg 240 
aatggagaat agtatteclg atgcatcaag aacatcagaa tataaaactg agaccataat 300 
gaaggaaaat tccatatcca atatgagttt aczcagagac agtagaaact attcccagg 359 



<210> 
<211> 



67 
450 



WO 00/36107 



22 



PCI7US99/30270 



<212> DMA 

<213> Homo sapien 

<220> 

<221> misc_featuce . 
<222> (1) ... (450) . 
<223> n - A,T,C or G ■ 

<400> 67 

taggaataac aaatgtttat tcagaaatgg ataagtaata cataatcacc cttcatctct 60 

taatgcccc: tcctctcctt ctgcacagga gacacagatg ggtaacatag aggcatggga 120 

agtggaggag gacacaggac tagcccacca ccttctcttc ccggcctccc aagatgactg 180 

cttanagag;: ggaggaggca aacaggtccc ctcaatgtac cagatggtca cctaragcac 240 

oagctccaga tggccacgtg gttgcagctg gactcaatga aactctgtga caaccagaag 300 

atacctgctt tgggatgaga gggaggataa agccatgcag ggaggatatt taccatccct 360 

accctaagca cagtgcaagc agtgagcccc cggctcccag tacctgaaaa accaaggcct 420 

actgnctttt ggatgctctc ttgggccacg 150 

<210> 63 

<211> 511 

<212> DNA 

<213> Homo sapien 

<400> 68 

aagcctcctg ccctggaaat ctggagcccc ttggagctga gctggacggg gcagggaggg 60 
gctgagaggc aagaccgtct ccctcctgct gcagctgctt ccccagcagc cactgctggg 120 
cacaqcagaa acgccagcag agaaaatggg agccgagagt ccttagccct ggagctgagg ISO 
ctgcctctgg gctgacccgc tggctgtacg tggccagaac tggggttggc atctggcatc 
catttgaggc cagggtggag gaaagggagg ccaacagagg aaaacctatt cctgctgtga 



240 
300 



420 
4B0 



caacacagcc cttgtcccac gcagcctaag tgcagggagc gtgatgaagD caggcagcca 360 

gtcggggagg acgaggtaac tcagcagcaa tgtcaccttg tagcctatgc gctcaatggc 

ccggaggggc agcaaccccc cgcacacgtc agccaacagc agt.gcctctg caggcaccaa 

gagagcgatg atggacttga gcgccgtgtt c 511 

<210> 69 

<211> 511 

<212> DNA 

<213> Homo sapien 

<400> 69 

gtttggcaga agacatgttt aataacattt tcatatttaa aaaatacagc aacaattctc 60 
tatctgtcca ccatcttgcc ttgcccttcc tggggctgag gcagacaaag gaaaggtaat 120 

1B0 



gaggttaggg cccccaggcg ggctaagtgc tattggcetg ctcctgctca aagagageca 
tagccagctc ggcaeggccc cctagcccct ecaggttget gaggeggcag cggtggtaga 240 

300 
360 
■120 
480 



gttcttcacc gagccgtggg ctgcagtctc gcagggagaa cttctgcacc agccctggct 

ctacggcccg aaagaggtgg agecctgaga aceggaggaa aacatccatc acctccagcc 

cctccagggc ttcctcctct tcctggcctg ccagttcacc tgccagccgg gcccgggccg 

ccaggragtc agcgttgtag aagcagccct ccgcaqaagc ctgccggtca aatctccccg 

ctataggagc cccccgggag gggtcagcac c 511 

<210> 70 

<211> 511 

<212> DNA 

<213> Homo sapien 
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<400> 70 

caagttgaac gtcaggcttg gcagaggtgg agtgtagatg aaaacaaagg tgtgattatg 60 

aagaggatgt gagtrcctttg ggtgtaggag agaaaggctg ttgagcttct atttcaagat 120 

acttttacct gtgcaaaaag cacattttcc acctccttct catggcattt gtgtaaggtg 180 

agtatgattc ctattccatc tgcattttag aggtgaagaa taacgtacaa gggattcagt 240 

gattagcaag ggacccctca ctaagtgttg atggagttag gacagagctc agctgtttga 300 

atctcagagc ccaggcagct ggagctgggt aggarcctgg agctggcact aatgtgaggt 360 

gcattccctc caacccaggc tcagatcegg aacctgaccg tgctgacccc cgaaggggag 420 

gcagggctga gctggcccgt tgggctccct gctcctttca caccacactc tcgctttgag 480 

gtgctggcct gggactsctt cacagagcag c 5jj 

<2i0> 71 

<2I1> 511 

<212> DNA 

<213> Homo sapien 



<400> 71 

tggcctgggc aggattggga gagaggtagc tacccggatg cagtcctttg ggatgaagac 60 

tatagggtat gaccccatca ttrccccaga ggtctcggcc tccnttggtg ctcagcagct 120 

ccc=ctggag gagatctggc ctctccgcga tttcatcact gtgcacactc ctc^ccrgce 180 

ctccacgaca ggcttgctga atgacaacac ctttqcccag tgcaagaagg gggtgcgtgi 240 

ggtgaactgt gcccgtggag ggaccgtgga cgaaggcgcc ctgccccggg ccctgcagtc 300 

tggccagtgt gccggggctg caccggacgt gtttacggaa gagccgcrcac gggaccgggc 360 

cttggtggac catgagaatg tcatcagctg tccccacctg ggtgccagca ccaaggaggc 420 

tcagagccgc tgtggggagg aaattgctgt tcagctcqtg gacatggtga aggggaaatc 480 

tctcacgggg gttgtgaatg cccaggccct t 511 

<210> 72 

<211> 2017 

<212> DNA 

<213> Homo sapien 



<400> 72 

agccagatgg ctgagagctg caagaagaag tcaggatcat gatggctcag tttcccacag 60 

cgatgaatgg agggccaaat atgcgggcta ttacatctga agaacgtact aagcatqata 120 

aacagtctga taacctcaaa ccttcaggag gt;acataac aggtgatcaa gcccgnactf. 180 

ttttcctaca gtcaggtctg ccggccccgg ttttagctga aatatgggcc ttatcagatc 240 

tgaacaaggo tgggaagatg gaccagcaag agttctctat agctatgaaa ctcatcaagt 300 

taaagttgca gggccaacag ctgcccgtag Ccctccctcc tatcatgaaa caacccccta 360 

tgttctctcc actaatctct gctcgttttg ggatgggaag catgcccaat ctgtccattc 420 

accagccatc gcctccagtt gcacctatag caacaocctt gtcttctgct aottcaggga 480 

ccagtattcc tcccctaatg atgcc.tgctc ccccagtgcc ttctgttagt acatcctcat 540 
taccaaatgg aactgccagr etcattcagc ctttatccat tccttactct tcttcaacat - 600 

tgcctcatgc atcatcttac agcctgatga tgggaggatt tggtggtgct agtatccaga 660 

aggcccagtc tctgattgat ttaggatcta gtagctcaac ttccccaact gcttccctct 720 

cagggaactc acctaagaca gggacctcag agtgggcagt tcctcagcct tcaagattaa 780 

agtatcggca aaaatttaat agtctagaca aaggcatgag cggatacctc tcaggttttc 840 

aagctagaaa tgcccttctt cagtcaaatc tctctcaaac tcagctagct actatttgga 900 

ctctggctga caccgatggt gacggacagt tgaaagctga agaatttatt ctggcgatgc 960 

acctcactga catggccaaa gctggacagc eactaccact gacgttgcct cccgagcttg 1020 

tccctccatc tttcagaggg ggaaagcaag ttgattccgt taatggaact ctgccttcat 1080 

atcagaaaac acaagaagaa gagcctcaga agaaactgcc agttactttt gaggacaaac 1140 

ggaaagccaa ctatgaacga ggaaacatgg agctggagaa gcgacgccaa gtgttgatgg 1200 

agcagcagca gagggaggct gaacgcaaag cccagaaaga gaaggaagag tgggagcgga 1260 

aacagagaga actgcaagag caagaatgga agaagcagct ggagttggag aaacgcttgg 1320 
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agaaacagag agagctggag agacagcggg aggaagagag gagaaaggag atagaaagac 1380 

gagaggcagc aaaacaggag cttgagagac aacgccgttt agaatgggaa agactccgtc 1440 

ggcaggagct gctcagtcag aagaccaggg aacaagaaga cattgtcagg ctgagctcca 1500 

gaaagaaaag tctccacctg gaactggaag cagtgaatgg aaaacatcag cagatctcag 1560 

gcagactaca agatgtccaa atcagaaagc aaacacaaaa gactgagcta gaagttttgg 1620 

ataaacagtg tgacctggaa attatggaaa tcaaacaact tcaacaagag cttaaggaat 1680 

atcaaaataa gcttatccat ctggtccctg agaagcagct attaaacgaa agaattaaaa 1740 

acatgcaget cagtaacaca cctgattcag ggatcagtrt act-cataaa aagtcatcag 1800 

aaaaggaaga attatgccaa agacttaaag aacaattaga tgcccttgaa aaagaaactg 1860 

catctaagct ctcagaaatg gattcattta acaatcagct gaaggaactc agagaaagct 1920 

ataatacaca gcagttagcc cttgaacaac ttcataaaat caaacgtgac aaattgaagg 1980 

aaatcgaaag aaaaagatta gagcaaaaaa aaaaaaa 2017 



<210> 73 

<211> 414 

<212> DNA 

<213> Homo sapien 



<4QC> 73 , 

atggcagtga cattcaccat eatgggaacc accntcccrt ttctccagga ttctctgtag 63 

tggaagagag ca-ccagtgt tgggctgaaa acatctgaaa gtagggagaa gaacctaaaa 120 

taatcagtat ctcagagggc tctaaggtgc caagaagtct cactggacat ttaagtgcca 180 

acaaaggcat actttcggaa tcgccaagtc aaaactttct aacttctgtc tctctcagac 240 

acaagrgaga ctcaagagtc tactgcttta gtggcaacta cagaaaactg gtgttaccca 300 

gaaaaacagg agcaattaga aatggttcca atatttcaaa gctccgcaaa caggatqtgc 360 

tttcctttgc ccatttaggg tttcttctct rtcctttctc ttcattaacc acta 414 



<210> 74 
<211> 1567 
<212> DNA 
<213> Homo sapien 



<400> 74 

anacctagaa gtctggagtg agcaaacaag agcaagaaac aaaaagaagc caaaagcaga 

aggctccaat eugaacaaga taaatcratc tccaaagaca tattagaagc tgggaaaata 

attcatgtga actagacaag tgtgttaaga gcgataagta aaatgcacgt ggagacaagt 

gcatccccag atctcaggga cccccccctg cctgtcacet ggggagcgag aggacaggat 240 

agtgcatgtt ctttgtctcc gaatttttag tcatatgrgc tgraatgttg ctctgaggaa 

gcccctggaa agtctatccc aacatatcca catcttatat tccacaaatt aagctgtagt 

atgtacccta agacgctgct aactgactgc cacttcgcaa ctcaggggcg gctgcatttt 

agtaatgggt caaatgattc actttttatg acgcttccaa aggtgccctg gcttctcttc 

ccaactgaca aatgccaaag ttgagaaaaa tgatcataat tttagcataa acagagcagt 

cggcgacacc gattttataa a.taaactgag caccttcrtt ttaaacaaac aaatgcgggt 

ttatttctca aatgatgttc atcegtgaat cgtccaggga aggacctctc accttgacta 660 

720 
780 



60 
120 
180 



300 
360 
4 20 
480 
540 
600 



tatggcatta tgrcacnaca agctctgagg cttctccttt ccatcctgcg tggacagcta 
agacctcagt tttcaatagc atctagagca gtgggaccca gctggggcga tttcgccccc 
catctccggg ggaatgtctg aagacaattt tgtcacc^ca atgagggagt ggaggaggat 840 

900 
960 



acagcgctac taccaacrag tggataaagg ccagggatgc tgctcaacct cctaccatgt 

acaggacgtc: tccccafnac aactacccaa tccgaagcgt caactgtgtc aggactaaga 

aaccctggtt ttgaqtagaa aagggcctgg aaagagggga gccaacaaat ctgtctgctt 1020 

cctcacatta gtcattggca aataagcatt ctgtctcttt ggctgctgce tcagcacaga 1080 

gagccagaac tctaccgggc accaggataa catctctcag Cgaacagagt tgacaaggcc 1140 

tatgggaaat gcetgatggg attatcttca gcttgttgag ctcctaagtt tctttccctt 1200 

cattctaccc tgeaagccaa gttctgtaag agaaatgcce gagttctagc tcaggttttc 1260 

ttactctgaa tttagatctc cagaeccttc ctggccacaa ttcaaatraa ggcaacaaac 1320 
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atataccttc catgaagcac acacagactt ttgaaagcaa ggacaatgac tgcttgaatr 13B0 

gaggccctga ggaatgaagc tttgaaggaa aagaacactt tgtttccagc ccccttccca 1440 

cactcttcat gcgttaacca ctgccttccr ggaccttgga gccaoggtga ctgtattaca 1500 

tgttgttata gaaaactgat. tttagagttc tgatcgttca agagaatgat taaatataca 1560 

tttccta • ■ 1567 

<210> 75 

<211> 240 

<212> DNA 

<213> Homo sapien 

<400> 75 

tcgagcggcc gcccgggcag gtcctteaga cttggactgt gtcacactgc caggcttcca 60 

gggctccaac ttgcagacgg cctgttgtgg gacagtctct gtaatcgcga aagcaaccat 120 

ggaagacccg ggggaaaaca ccatggtttt atccaccctg agatctttga acaacttcat 180 

ctctcagcgt gcggagggag gctctggaet ggatatttct acctcggccg cgaccacgct 24 0 

<210> 76 
<2U> 330 
<212> DNA 

<213> Homo sapien.--- 
<220> 

<221> raisc_f eature 
<222> [11... (330) 
<223> n = A,T,C or G 



<400> 76 

tagcgyggtc gcggccgagg yctgcttytc tgtccagccc agggcctgtg gggtcagggc 60 

ggtgggtgca gatggcatcc actccggtgg cttccccatc tttctctggc ctgagcaagg 120 

tcagcctgca gccagagtac agagggccaa cactggtgtt cttgaacaag ggccttagca 180 

ggccctgaag grccctctct gtagtgttga acttcctgga cccaggccac atgttctcet 240 

eataccgcag gytagygatg gtgaagttga gggtgaaata gtattmangr agatggctgg 300 

caracctgcc cgggcggccg ctcsaaarcc 330 



<210> 77 

<211> 361 

<212> DNA 

<213> Homo sapien 



<400> 77 

agcgtggtcg cggccgaggt gtccttcagg gtctgcttac gcccttgttc aagaacacca 60 

gtgtcagctc tctgtactct ggttgcagac tgaccctgct caggcctgag aaggatgggg 120 

cagccaccag agtggatgct gtctgcaccc atcgtcctga c=ccaaaagc cctggactgg 180 

acagagagcg gctgtactgg aagctgagcc agctgaccca cggcatcact gagcrgggcc 240 

cctacaccct ggacagggac agtctctatg tcaatggttt cacccatcgg agctctgtac 300 

ccaccaccag caccggggcg gtcagcgagg agccactcaa cctgcccggg cggccgcccc 360 

a 361 



<210> 7E 

<211> 356 

<212> DNA 

<213> Homo sapien 

<220> 
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<221> misc_f eature 
<222> (1}...(356) 
<223> n = A,T,C or G 

<400> 78 

ttggggnttt mgagcggccg cccgggcagg taccggggtg gtcagcgagg agccattcac 60 

actgaacttc accatcaaca acctgcggta tgaggagaac atgcagcacc ctggctccag 120 

gaagttcaac occacggaga gggtccttca gggc-jcgctc aggtccctgt tcaagagcac 180 

cagtgttggc cctctgtact ctggctgcag actgactttg ctcagacttg agaaacatgg 240 

ggcagccact ggagtggacg ceatctgcac cctccgcctt gaccccactg gtcctggact 300 

ggacagagag cggctatact gggagctgag ccagtcctct ggcggngacn ccnctt 356 

<210> 79 

<211> 226 

<212> DNA 

<213> Homo sapien 

<400> 79 

agcgtggtcg cggccgaggt ccag^cgcag catqctcttt ctectgccca ccggeaeagt 60 

gaggaagatc tctgctgtca gtgagaaggc tgtcatccac tgagatggca gtcaaaagtg 120 

catttaatac acctaacgta tcgaacatca tagcttggcc caggttatct catatgtgct 100 

cagaacactt acaatagcct gcagaccngc ccgggcggcc gctcga 226 

<210> 80 ■■■ ■ . 

<211> 444 

<212> DNA ■ ■■ 

<213> Homo sapien- - ■ 

<220> 

<221> misc_f eature 
<222> (1) ~. [444) 
<223> n - A,T,C or G 



<400> 80 

tgtggtgttg aacttcctgg agncagggtg acccatgtcc tccccatact gcaggttggt 60 

gatggtgaag ttgagggtga acggtaccag gagagggcca gcagccataa ttgtsgrgck 120 

gnmgmssgag gmwggwgtyy cwgaggttcy rarrtccact gtggaggtcc caggagtqct 130 

ggtggtgggc acagagstcy gatgggtgaa accattgaca tagagactgt tcctgtccag 240 

ggtgtagggg cccagctctt yratgycatt ggycagttkg ctyagctccc agtacogccr 300 

ctctckgyyg mgwccagsgc ctttggggtc aagatgacgg atgcagatgg catccactcc 360 

agtggctgct ccatecttct cggacctgag agaggtcagt ctgcagccag agtacagagg 420 

gccaacactg gtgttctttg aata 444 



<210> 81 

<211> 310 

<212> DNA 

<213> Homo sapien 



<400> 81 

tcgagcggcc gcccgggcag gtcaggaagc acattggtct tagagccact gcctcctgga 60 

ttccacctgt gctgcggaca tctccaggga gtgcagaagg gaagcaggtc aaactgctca 120 

gatcagtcag actggctgtt ctcagttctc acctgagcaa ggtcagtctg cagccagagt 180 

acagagggcc aacactggtg ctcttgaaca agggcttgag cagaccctgc agaaccctct 240 

tccgtggtgt tgaacttcct ggaaaccagg gtgttgcatg tttttcctca taatgcaagg 300 

ttggtgatgg 310 
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<210> 82 

<211> 571 

<212> CNA 

<213> Homo sapien 

<220> 

<221> misc_feature ■ 
<222> (1) . . . (571) 
<223> n = A, T,C or G 



<400> 82 

acgg"ttcaa tggacacttt tattgcttac ttaatggatc atcaattttg tctcactacc 60 

tacaaatgga atttcatctt gtttccatgc tgagtagtga aacagtgaca aagctaatca 120 

taataaccta catcaaaaga gaactaagct aacactgctc actttctttt taacaggcaa 180 

aataraaata tatgcacict anaatgcaca atggtttagt cactaaaaaa ttcaaatggg 240 

atct^gaaga atgtatgcaa atccagggtg cagtgaagat gagctgagat gctgtgcaac 300 

tgtttaaggg ttcctggcac tgcatctctt ggccactagc tgaatcttga catggaaggt 360 

Cttagctaat gccaagtgga ga^gcagaaa atgctaagtt gacttagggg ctgtgcacag 420 

gaactaaaag gcaggaaagt actaaatatt gctgaqagca tceaccccag gaaggacttt 480 

acct-ccagg agctccaaac tggcaccacc cccagcgctc acatcgctga ctttatcccc 540 

cgtgttccat ttggcacagc aagtggcagt g 571 



<210> 83 

<211> 551 

<212> DNA 

<213> Homo sapien 



<400> 03 

aaggctggtg ggtttttgat cctgctggag aacctcegct ttcatgcgga ggaagaaggg 60 

aagggaaaag atgcttctgg gaacaaggtt aaagccgagc cacccaaaat agaagctttc 120 

cgagcttcac tttccaagct aggggatgtc catgtcaatg acgcttrtgg cactgctcac 180 

agagcccaca gctccatggt aggagtcoot ctgccacaga agcctggtgg gtttttgatg 240 

aagaaggagc tgaactactt tgcaaaggcc ttggagagcc cagagcgacc cttcctggcc 300 

accctgggcg gagctaaagt tgcagacaag atccagctca tcaataatat gctggacaaa 360 

gtcaatgaga rgattattgg rggzggaatg gcttttacot tccttaaggt gcccaacaac 420 

atggagatig gcacttctct gtt::gatgaa gaggyagcca agattgtcaa agacctaatg 480 

cccaaaqctg agaagaatgg tgtgaagatt accttgcctg ttgactttgt cactgctgac 540 

aagtttgatg a - 551 



<210> 84 

<211> 571 

<212> am 

<213> Homo sapien 



<400> 84 

tttgttcctt acatttttct aaagagttac traaatcagt caactggtct ttgagactct 60 

caagttctga ttccaactta gctaattcat tctgagaact gtggtatagg tggcgtgtct 120 

cttctagctg ggacaaaagt tctttgtttt ccccctgtag agtatcacag accttctgct 180 

gaagctggac ctctgtctgg gccttggact cccaaatccg cttgtcatgt tcaagcctgg 240 

aaatgttaar ctttaattct tccatatgga tggacatctg tctaagttga tcctttagaa 300 

cactgcaatt atcttctttg agtctaattt cttcttcttt gctttgaatc gcatcactaa 360 

acttcctctc ccatttctta gcttcatcta tcaccctgtc acgatcatcc tggagggaag 420 

acacgctctt agtaaaggct gcaagctggg tcacagtact gtccaagttt tcctgaagtt 480 

gctgaacttc cttgtccttc ttgttcaaag taacctgaat ctctccaatt gtctcttcca 540 
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agtggacttt ttctctgcgc aaagcatcca g 571 
<210> 85 

<211> 561 ... 

<212> OKA 

<213> Homo sapien 



<400> B5 

tcattgcctg tgatggcatc tggaatgtga tgagcagcca ggaagttgta gatttcattc SO 

aatcaaagga ttcagcatgt ggtggaagct gtgaggcaag agaaacaaga actgtatggc 120 

aagttaagaa gcacagaggc aaacaagaag gagacagaaa agcagttgca ggaagctgag 180 

caagaaatgg aggaaatgaa agaaaagatg agaaagtttg ctaaatctaa acagcagaaa 240 

atcctagagc tggaagaaga gaatgaecgg cttagggcag aggtgcaccc tgcaggagat 300 

acagctaaag agtgtatgga aacacttctt tcttccaatg ccagcatgaa ggaagaactt 360 

gaaagggtca aaatggagta tgaaaccctc tctaagaagt ttcagtcttt aatgtctgag 420 

aaagactctc taagtgaaga ggttcaagat ttaaagcatc agatagaagg taatgtatct 4 80 

aaacaagcta acctagaggc caccgagaaa catgacaacc aaacgaatgt cactgaagag 540 

ggaacacagt ctataccagg t 561 



<210> 86 

<211> 795 

<212> DMA 

<213> Homo sapien 



<400> 86 

aagccaataa tcaccattta ttacttaata tatgccaacc actgtacttg gcagttcaca 60 

aattctcacc gttacaacaa ccccatgagg tatttattcc cattctatag atagggaaac 120 

cacagctcaa gcaagttagg aaactgagcc aagtatacac agaatacgaa gtggcaaaac 180 

tagaaggaaa gacrgacacc gctatctgct ggcctccagt gtcctggctc ttttcacacg 240 

ggttcaatgt ctccagcgct gctgctgctg ctgcattacc atgccctcat tgtttttctt 300 

cctctggtgt tcaactgcat scttcaaaga atctaactca ttccagagae cacttatttc 360 

tctctctctc tctgaaatta crtctaataa ttcttcatga gggggaaaag aagatgcctg 420 

ttggtagttt tgttgtttaa gctgctcaat itgggactta aacaatttgc tttcacctcg 480 

tacatcctgt aacagctgtg ctccgctaga aagatcactc tccctctctt ttagcatgec 540 

ttctaacctc ttcaattcat ttcccttttc tttcaacaca atctcaagtt crtcaaaetg 600 

tgatgcagaa gaggcctctt tcaagctatg ttgtgctact tcctgaacat gtccttrtaa 660 

agattcattt tcttettgaa gatcctgtaa ccacttcccc gtattggcca ggtctt^ctc 720 

tttcncttcc aaaacagcct tcatggtatt catctgttcc ccttttccct ttaataagtt 780 

caggagcttc agaac 795 



<210> 87 

<211> 594 

<212> DNA 

<213> Homo sapien 



<400> 87 

caagcttttt tttttttttt aaaaagtgtt agcattaatg ttttattgtc acgcagatgg 60 

caactgggtt tatgtcttca tattttatat ttttgtaaat taaaaaaatt acaagtttta 120 

aatagccaat ggctggttat attrtcagaa aacatgacta gactaattca ttaatggtgg 180 

cttcaagctt ttccttattg gctccagaaa attcacccac cttttgtccc ttcttaaaaa 240 

actggaatgt tggcatgcat ttgacttcac actctgaagc aacatcctga cagtcaccca 300 

catctacttc aaggaatatc acgttggaat acttttcaga gagggaatga aagaaaggct 360 

tgatcatttt gcaaggccca caccacgcgg ctgagaagtc aactactaca agtttatcac 420 

ctgcagcgtc caaggcttcc tgaaaagcag ccttgctctc gatctgcttc accatcttgg 480 

ctgc^ggagt ctgacgagcg gctgtaagga ccgatggaaa tggatccaaa gcaccaaaca 540 
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gagcttcaag actcgctgct tggcttgaat ccggatccga tatcgccang gcct 



594 



<210> 88 

<211> 557 

<212> DNA 

<213> Homo sapien 

<400> 8B 

aagtgttagc attaatgttt tattgtcacg cagatggcaa ctgggtttat gtcttcatat 60 

tttatatttt tgtaaattaa aaaaattmca agttttaaat agccaatggc tggttatatt 120 

ttcagaaaac atgattagac taattcatta atggtggcct caagcttttc cttattggct 180 

ccagaaaact cacccacctt trgtcccttc ttaaaaaact ggaatgttgg catgcatttg 240 

acttcacact ctgaagcaac atcctgacag tcatccacat ctacttcaag uaatatcacg 300 

ttggaacact tttcagagag ggaatgaaag aaaggcttga tcattttgca aggcccacac 3S0 

cacgtggctg agaagtcaac tactacaagt ttatcacctg cagcgtccaa ggcttcctga 420 

aaagcagtct tgctctcgat ctgcttcacc atcttggctg ccggagtctg acgagcggct 4 80 

gtaaggaccg acggaaatgg atccaaagca ccaaaeagag cttcaagact egctgcttgg 540 

catgaattcg gatccga 557 

<210> 89 

<211> 561 

<212> DNA 

<213> Homo sapien ■ 

<220> 

<221> mist- feature 
<222> (1) • • • (561) 
<223> n = A, T,C or G 



<400> 89 

tacaaacttt attgaaacgc acacgcgcac acacacaaac acccctgtgg atagggaaoa 

gcacctggcc acagggtcca ctgaaacggg gaggggatgg cagcttgtaa tgtgyctttt 

gccacaaccc ccttctgaca gggaaggcct tagattgagg ccccacctcc catggcqatg 

gggacctcag aatggggtcc agggagaatt rggttagggg gaggtgctag ggaggcntga 

gcagagggca ccctccgagt ggggtcccga gggctgcaga g-cttcagta ccgtccctca 

cagcagctgt cteaaggcrg ggtccctcaa aggggcgtcc nagcgcgggg cctccctgcg 

caaacacttg gtacccctgg ccgcgcagcg gaagccagca ggacagcagt ggcgccgatc 

agcacaacag acgccctggc ggtagggaca gcaggcccag ccctgtcggt tgtctcggca 

gcaggtctgg ttatcatggc agaagtgtcc ttcccacact tcacgtcctt cacacccacg 
tganggctac nggccaggaa g 



60 
120 
180 
240 
300 
360 
420 
480 
540 
561 



<210> 90 

<211> 561 

<212> DNA 

<213> Homo sapien 



<400> 
cccgtgggtg 
actgcagtgg 
gaaggggcag 
gtgggcatca 
cagaagggga 
gcagaactga 
gctcaccagg 
ttctacctgc 



90 

ccatccacgg 
aagccccgtg 
caactggaag 
acctggcagg 
cggcagcagc 
ccatctgggc 
gtccacatgg 
tgtgagctgc 



agctgttacc 
ggcagcagtg 
tccctgagac 
ggccacccag 
tgtagctggc 
accgcgttcc 
tctgccrgcg 
ccagtgggaa 



tgatctttgg 
atggccatcc 
ggtaaagatg 
atgcctgctc 
tcctccgggg 
agccaccagc 
cccgacnccg 
gtarggctgc 



aagcaggatc 
ccgcatgcca 
caggagtqgc 
agtgtcgtgg 
tccaggcagc 
cctgctgtta 
cggtccttgg 
tgccaatgcc 



gcccgtctgc 
cggcctctgg 
cggcagagca 
gccatttgtc 
aggccacagg 
aggccaccca 
gccctgatgg 
caacgccacc 



60 
120 
180 
240 
300 
360 
420 
480 



WO 00/36107 



30 



PCT/US99/30270 



tgctgctccg atcacctgca ctgctgcccc aagacactgr gtgtgaectg atccagagca 540 
agtgcctctc caaggagaac g 5S1 

<210> 91 

<211> 541 

<212> DNA 

<213> Homo sapien 

<220> ... 
<221> misc_feature 
<222> (1) . . . (541) 
<223> n = A,T,C or G 

<40D> 91 

gaatcacctt tctggtttag ctagtacttt gtacagaaca atgaggtttc ccacagcgga 60 

gtctccctgg gctctgtttg gcuctcggta aggcaggcct acaccttttc ctctcctcta 120 

tggagagggg aatatgcatt aaggtgaaaa gteaccttcc aaaagtgaga aagggattcg 180 

attgctgctt caggactgcg gaattatttg gaatgtrtta caaatggttg ctacaaaaca 240 

acaaaaaagg taattacaaa atgcgtacat cacaacatgc tttttaaaga cattacgcat 300 

tgtgctcaca ttcccttaaa tgttgtttcc aaaggtgctc agcctctagc ccagccggat 360 

tctccgggaa gaggcagaga cagtttggcg aaaaagacac agggaaggag ggggtggtga 420 

aaggagaaag cagcctccca gttaaagatc agccctcagt taaaggtcag cttcccgcan 480 

gctggcccca ngcggagtct gggtcagagg caggagcagc agcagggtgg gactggggcg 54 0 

t 541 

<210> 92 

<211> 551 

<212> DNA 

<213> Homo sapien 

<400> 92 

aaccggagcg cgagcagtag ctgggtgggc accatggctg ggatcaccac catcgaggcg 60 

gtgaagcgca agatccaggt tctgcagcag caggcagatg atgcagagga gcgagctgag 120 

cgcctccagc gagaagttga gggagaaagg cgggcccggg aacaggcrga ggctgaggtg 180 

gcctccttga accgtaggat ccagctggtt gaagaagagc tggaccgtgc tcaggagcgc 240 

ctggccactg ecctgcoaaa gctggaagaa qctgaaaaag ctgctgatga gagtgacaga 300 

ggtatgaagg ctattgaaaa ccgggcctta aaagatgaag aaaagatgga actccaggaa 360 

atccaactca eagaagctaa gcacattgca gaagaggcag ataggaagta tgaagaggtg 420 

gctcgtaagt tggtgatcat tgaaggagac ttggaacgca cagaggaacg agctgagctg 480 

gcagagtccc gttgccgaga gatggatgag cagattagac tgatggacca gaacccgaag 54 0 

tgtctgagtg c 551 

x210> 93 

<211> 531 

<212> DNA 

<213> Homo sapien 

<400> 93 

gagaacttgg cctttattgt gggcccagga gggcacaaag gtcaggaggc ccaagggagg 60 

gatctggttt tctggatagc caggccatag catgggtatc agtaggaatc cgctgtagct 120 

gcacaggcct cacttgctgc agttccgggg agaacacctg cactgcatgg cgttgatgac 180 

ctcgtggtac acgacagagc cattggtgca gtgcaagggc acgcgcatgg gctccgtcct 240 

cgagggcagg cagcaggagc attgctcctg cacatcctcg atgtcaatgg agtacacagc 300 

tttgctggca cactttccct ggcagtaatg aatgcccact tcctcttggg acttacaatc 360 

tcccactttg atgtactgca ccttggctgt gatgtctctg caatcaggct cctcacatgt 420 
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gtcacagcag gtgcctggaa ttttcacgat tttgcctcct tcagccagac acttgtgttc 480 
atcaaatggt gggcageccg tgaccctctt ctcccagatg tactctcctc t 531 

<210> 94 

<2ll> 531 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) ... (531) 
<223> n = A,T,C or G 



<400> 94 

gcctggacct tgccggatca gtgccacaca gtgacttgct tggcaaatgg ccagaccttg 60 

ctgcagagtc atcgtgtcaa ttgtgaccat ggaccccggc cttcatgtgc caacagccag 120 

tctcctgttc gggtggogga gacgtgtggc tgccgctgga cctgcccttg tgtgtgcacg 180 

ggcagttcca ctcggcacat cgtcaccttc gatgggcaga atttcaagct tactggtagc 240 

tgctcctatg tcatctttca aaacaaggag caggacctgg aagtgctcct ccacaatggg 300 

gcctgcagcc ccggggcaaa acaagcccgc atgaagtcca ttgagattaa gcatgctggc 360 

gtctctgctg agctgcacag taacatggag acgccagtgg atgggagact ggtccttgcc 420 

ccgtacgttg gtgaaaacat ggaagtcagc atctacggcg ctatcatgta tgaagtcagg 480 

trttacccatc ttggccacat cctcacatac accgccncaa aacaacgagt t 531 



<210> 95 

<211> 605 

<212> DNA 

<213> Homo sapien 

<400> 95 

agatcaacct ctgctggtca ggaggaatgc cctccttgtc ttggatcttt gctttgacgt 
Cctogatagt rwcaactkkr yts rains kma agkgyratgr wnttksywgw rasyktmwwm 
rsgraraytt agacaycccrr. ccEcwgagac gsagkaccar grgcagaggt ggactccttc 
tggatgttgt agtcagacag ggtgcgtcca tcttccagct gcttcccogc aaagaccaac 
ctctgctgat caggagggat gocttcctca tcttggatct ttgccttgac attctcgatg 
gtgtcactgg gctccacctc gagggtgatg gtcutaccag tcagggtctt cacgaagaty 
tgcatcccac ctctgagacg gagcaccagg tgcagggtrg actctttctg gatgKtgtag 
ccagacaggg tgcgyccatc ttccagctgc tttccsagca aagatcaacc tctgctggtc 
aggaggratg ccttccrcgr cytggatctt tgcyttgacr ttctcratgg tgtcacccgg 
ctccacttcg agagtgatgg tcttaccagt cagggtcttc acgaagatct gcatcccacc 
tctaa 

<210> 96 

<211> 531 

<212> DNA 

<213> Horao sapien 



<:400> 96 

aagtcacaaa cagacaaaga tcattaccag ctgcaagcta tattagaagc tgaacgaaga 60 

gacagaggrc atgattctga gatgattgga gaccttcaag ctcgaattac atctttacaa 120 

gaggaggtga agcatctcaa acataatctc gaaaaagtgg aaggagaaag aaaagaggct 180 

caagacatgc ctaatcactc agaaaaggaa aagaataatt tagagataga tttaaactac 240 

aaacttaaat cattacaaca acggttagaa caagaggtaa atgaacacaa agtaaccaaa 300 

gctcgtttaa ctgacaaaca tcaatctatt gaagaggcaa agtctgtggc aatgtgtgag 360 

atggaaaaaa agctgaaaga agaaagagaa gctcgagaga aggctgaaaa tcgggttgtt 420 



60 
120 
1B0 
240 
300 
360 
420 
480 
540 
600 
605 
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cagattgaga aacagtgttc catgctagac gttgatcrga agcaatctca gcagaaacta 480 
gaacatttga ctggaaataa agaaaggatg gaggatgaag ttaagaatct a 531 

<210> 97 

<211> 1017 

<212> DMA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (1017) 
<223> n - A,T,C or G 



<400> 97 

cgcctccacc atgtccatca gggtgaccca gaagtcctac aaggtgtcca cccctggccc 60 

ccgggccttc agcagccgct cctacacgag cgggcccggt tcccgcatca gctcctcgag 120 

cttctcccga gtgggcagca gcaactttcg cggtggcctg ggcggcggct acggtggggc 180 

cagcggcatg ggaggcatca ccgcagttac ggtcaaccag agcctgctga gcccccttgt 240 

ectggaggtg gaccccaaca tccaggccgt gcgcacccag gagaaggagc agatcaagac 300 

cctcaacaac aagtttgcct ccttcataga caaggtacgg ttccrggagc agcagaacaa 360 

gatgccggag accaagtgga gcctcccgca gcagcagaag acggctcgaa gcaacacgga 420 

caacatgttc gagagctaca tcaacarcct taggcggcag ctggagactc tgggccagga 480 

gaagctgaag ctggaggcgg agcttggcaa catgcagggg ctggtggagg acttcaagaa 540 

caagtatgag gatgagatca araagcgtac agagatggag aacgaatttg tcctcateaa 600 

gaaggacgtg gatgaagctt acatgaacaa ggtagagcrg gagtctcgcc tggaagggct 660 

gaccgacgag atcaacttcc tcaggcagct gtatgaagag gagatccggg agctgcagtc 720 

ccagatctcg gacacatctg tggtgctgtc catggacaac agccgctccc tggacacgga 7B0 

cagcatcatt gcrgaggtca aggcacagta cgaggacatt gccaaccgca gccgggctga 940 

ggctgagagc atgtaccagg . tcaagtatga qgagccgcag agcctggctg ggaagcacgg 900 

ggatgacctg cggcgcacaa agactgagat ctcrgagatg aacccggaac arcagcccgg 960 

ctncaggctg agattgaggg cctcaaaggc cagar.ggctt ncctggangn ccgccat 1017 



<210> 98 

<211> 561 

<212> DNA 

<213> Homo sapien 



<4O0> 98 . ■ 

cccggagcca gccaacgagc ggaaaatggc agacaatttt tcgctccatg argcgttatc 60 

tgggtctgga aacccaaacc ctcaaggatg gcctggcgca tgggggaacc ageetgetgg 120 

ggcagggggc tacccagggg cttcctatcc tggggcctac cccgggcagg cacccccagg 180 

ggcttatcct ggacaggcac ctccaggcgc ctaccctgga gcacctggag cttatcccgg 240 

agcacctgca cctggagtct acccagggce acccagcggc cctggggcct acccatcttc 300 

tggacagcca agtgccaccg gagcctaccc tgccaccggc ccctatggcg cccctgccgg 360 

gccactgatt gtgccttata acctgccttt gcctggggga gtggtgcetc gcatgctgat 420 

aacaattctg ggcacggtga agcccaatgc aaacagaatt gctttagatt tccaaagagg 480 

gaatgatgtc gccttccact ttaacccacg cttcaar.gag aacaacagga gagtcatugg 540 

ttgcaataca aagctggata a 561 



<210> 99 

<211> 636 

<212> DNA 

<213> Homo sapien 



<400> 99 
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gggaatgcaa caactttatt gaaaggaaag tgcaatgaaa tttgttgaaa ccttaaaagg 60 

ggaaacttag acaccccccc tcragcgmag kaccargtgc araggtggac tctttctgga 120 

tgttgtagtc agacagggtr cgwccatctt ccagctgttt yccrgcaaag atcaaectct 180 

gctgatcagg aggratgcct tccttatctt ggatctttgc cttgacattc tcgatggtgt 240 

oactgggctc cacctcgagg gtgatggtct taceagtcag ggtcttcacg aagatytgca 300 

tcccacctct gagacggagc accaggtgca gggtrgactc tttctggatg ttgtagtcag 360 

acagggtgcg yccatcttcc agctgctttc csagcaaaga tcaacctctg ctggtcagga 420' 

ggratgcctt ccttgtcytg gatctttgcy ttgacrttct caatggtgtc actcggctoc 480 

acttcgagag tgatggtctt accagtcagg gtcttcacga agatctgcat cccaccccta 540 

agacggagca ccaggtgcag ggtggactct ttctggatgg ttgtagtcag acagggtgcg 600 

tccatcttcc agctgtttcc cagcaaagat caacct 636 



<210> 100 
<211> 697 
<212> DNA 
<213> Homo sapien 



<400> 100 

aggttgatct ttgctgggaa acagctggaa gatggacgca ccctgtctga ctacaaccat 60 

ccagaaagag tccaccctgc acctggtgct ccgtctnaga ggtgggatgc agatcttcgt 120 

gaagaccctg actggtaaga ceatcactc:: cgaagtggag ccgagtgaca ccattgagaa 180 

ygtcaargca aagatccarg acaaggaagg catycctcct gaccagcaga ggttgatctt 240 

tgctsggaaa gcagctggaa gatggrcgca ccctgtctga ctacaacatc cagaaagagt 300 

cyaccctgca cctggtgctc cgtctcsgag gtgggatgca ratcttcgtg aagaccctga 360 

ctggtaagac catcaccctc gaggtggagc ccagtgacac categagaat gtcaaggcaa 420 

agatccaaga taaggaaggc atccctcctg atcagcagag gttgatcttt gctgggaaac 480 

agctggaaga tggacgcacc ctgtcrgact acaacatcca gaaagagtcc acctytgcac 540 

ytggtmctbc gtctyagagg kcggrtccaa atctwmgtkw agacactcac tkkyaagryy 600 

atcamcmwtg akktcgakys castkwcact wtcrakaamg tyrwwgcawa gatccmagac 660 

aaggaaggca ttcctcctga ccagcagagg ttgatct 697 



<210> 101 
<211> 451 
<212> DNA 
<213> Hcmo sapien 



<400> 101 

atggagtctc actctgtcga ccaggctgga gcgctgtggt gcgatatcgg ctcactgcag 60 

tctccacttc ctgggttcaa gcgatcctcc tgcctcagcc tcccgagtag ctgggactac 120 

aggcaggcgt caccataatt tttgtatttt tagtagagac atggtttcgc catgttggct 180 

gggctggtct cgaactcctg acctcaagtg atctgtcctg gcctcccaaa gtgttgggat 240 

tacaggcgaa agccaacgct cccggccagg gaacaacttt agaatgaagg aaatatgcaa 300 

aagaacatca catcaaggat caattaatta ecatctatta attactatat gtgggtaatt 360 

atgactattt cccaagcatt ctacgttgac tgcttgagaa gatgtttgtc ctgcatggtg 420 

gagagtggag aagggccagg attcttaggt t 451 



<210> 102 
<211> 571 
<212> DNA 
<213> Homo sapien 



<400> 102 

agcgcggtct tccggcgcga gaaagctgaa ggtgatgtgg ccgccctcaa ccgacgcatc 60 

cagctcgttg aggaggagtt ggacagggct caggaacgac tggccacggc cctgcagaag 120 

ctggaggagg cagaaaaacc tgcagatgag agtgagagag gaatgaaggt gatagaaaac 180 
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cgggceatga aggatgagga gaagatggag attcaggaga tgcagctcaa agaggccaag 24 0 

cacattgcgg aagaggctga ccgcaaatac gaggaggtag ctcgtaagct ggtcatcctg 300 

gagggtgagc tggagagggc agaggagcgt gcggaggtgt ctgaactaaa atgtggtgac 360 

ctggaagaag aactcaagaa tgttactaac aatctgaaat ctctggaggc tgcatctgaa 420 

aagtattctg aaaaggagga caaatatgaa gaagaaatta aacttctgtc tgacaaactg 480 

aaagaggctg agacccgtgc tgaatttgca gagagaacgg ttgcaaaact ggaaaagaca 54 0 

attgatgacc tggaagagaa acttgcccag c 571 



<210> 103 
<211> 451 
<212> DNA 
<213> Homo sapien 



<400> 103 

gtgcacaggt cccatttatt gtagaaaata ataataatta cagtgatgaa tagctcttct 



60 



300 
360 



60 
120 
180 



taaattacaa aacagaaacc acaaagaagg aagaggaaaa accccaggac ttccaagggt 120 

gaagctgtcc cctcctccct gccaccctcc caggctcatt agtgtccttg gaaggggcag 180 

aggactcaga ggggatcagt ctccaggggc cctgggctga agcgggtgag gcagagagtc 240 

ctgaggccac agagctgggc aacctgagcc gcctctctgg ccccctcccc caccactgcc 

caaacctgtt tacagcacct tcgcccctcc cctctaaacc cgtccatcca ctctgeaett 

cccaggcagg tgggtgggcc aggcctcagc catactcctg ggcgcgggtt tcggtgagca 420 

aggcacagcc ccagaggtga tatcaaggcc t 451 

<21Q> 104 

<211> 441 

<212> DNA 

<213> Homo sapien 

<400> 104 

gcaaggaact ggtctgctca cacttgctgg cttgcgcatc aggactggct ttatctcc-g 

actcacggtg caaaggtgca ctctgcgaac gttaagcccg tccccagcgc ttggaatcct 

acggccccca cagccggatc ccctcaguct tccaggtcct caactcccgt ggacgctgaa 

caatggcctc catggggcta caggtaatgg gcatcgcgct ggccgtcctg ggctggctgg 240 

ccgtcatgct gtgctgcgcg -ctgcccatgt ggcgcgtgac ggccttcatc ggcagcaaca 300 

ttgtcacctc gcagaccatc tgggagggcc tatggatgaa ctgcgtggtg cagagcaccg 360 

gccagatgca gtgcaaggtg taegaetcgc tgctggcact gccgcaggac ctgcaggcgg 420 

cccgcgccct cgtcatcatc a *^ 

<210> 105 

<211> 509 

<212> DNA 

<213> Homo sapien .. 
<220> 

<221> misc_feature 

<222> (1) • ■ ■ (509) 

<223> n - A,T,C or G 

<400> 105 ... 
rgcaaaaggg acacaggggt tcaaaaataa aaatttctct tccccctccc caaacctgta 60 
ccccagctcc ccgaccacaa cccccttcct cccccgggga aagcaagaag gagcaggtgt 120 
ggcatcrgca gctgggaaga gagaggccgg ggaggtgccg agctcggtgc tggtctctt 
ccaaatataa atacntgtgt cagaactgga aaatcctcca gcacccacca cccaagcact 



180 
240 



ctccgtittc tgccggtgtt tggagagggg cggggggcag gggcgccagg caccggctgg 300 
ctgcggtcta ctgcatccgc tgggtgtgca ccccgcgagc ctcctgctgc rcattgtaga 360 
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agagatgaca etcggggtcc ccccggatgg tgggggctcc ctggatcagc ttcccggtgt 420 
tggggttcac acaccagcac tccccacgct gcccgttcag agacatcctg cactgtttga 480 
ggttgtacag gccatgcttg ccacagttg 509 

<210> 106 
<211> 571 
<212> DNA 
<213> Homo sapien 



<400 
gggttggagg 
agttgcacta 
gtacatttta 
cagaaaatgg 
gactgcagag 
Cttcaaaata 
actgactgat 
aaaagggtga 
ctttctttct 
atgatccatt 



> 106 
gactggttct 
ttgatttctc 
agccaataag 
ggactgggta 
gctgtcacag 
atataaaatt 
acaaagcaca 
tgagatgagt 
ttcaaggagg 
ctgtaagcag 



ttatttcaaa 
tttctcccaa 
ctgcaggacg 
gggaaggaaa 
ccagatgggg 
taaaaagttt 
attgagatgg 
ttcacatggc 
caggaaagca 
ttgtgaaggg 



aagacacttg 
tcggccccaa 
tacacctaac 
cttaaaagat 
tggccagggt 
tgtacacaag 
cacttctaga 
caaatcagtg 
at taagrggt 

g 



tcaatattca 
agagaccaca 
agacctccta 
caacaaactg 
gccacaaacc 
ctattcaaga 
gacagcagct 
gcaaaaacac 
cacctcaaca 



gtatcaaaac 
taaaaggaga 
gaaaccttac 
ccagcccacg 
caaagcaaag 
tttctccagc 
tcaaacccag 
agtcttctfct 
taagggggac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
571 



<210> 107 

<211> 555 

<212> DNA 

<213> Homo sapien 



<400 
caggaaccgg 
ggcggtgaag 
tgagcgcctc 
ggtggcctcc 
gcgcctggcc 
gagaggtatg 
ggaaatccaa 
ggtggctcgt 
gctggcagsg 
gaagtgtctg 



> 107 
agcgcgagca 
cgcaagatcc 
cagcgagaag 
ttgaaccgta 
actgccctgc 
aaggttattg 
ctcaaagaag 
aagttggtqa 
tcccgttgcc 
agtgc 



gtagctgggt 
aggttctgca 
ttgagggaga 
ggatccagct 
aaaagctgga 
aaaaccgggc 
ctaagcacat 
tcattgaagg 
gagagatgga 



gggcaccatg 
gcagcaggca 
aaggcgggcc 
ggttgaagaa 
agaaget gaa 
cttaaaagat 
tgcagaagag 
agacttggaa 
tgagcagatt 



gctgggatca 
gatgatgcag 
cgggaacagg 
gagcrggacc 
aaagctgctg 
gaagaaaaga 
gcagatagga 
cgcacagagg 
agactgatgg 



ccaccatcga 
aggagcgagc 
ctgaggctga 
gtgctcagga 
atgagagtga 
tggaactcca 
agtatgaaga 
aacgagctga 
accagaacct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
555 



<210> 108 
<21 1> 541 
<212> DNA 
<213> Homo sapien 



<400 
atctacgtca 
ggctttcaag 
ctcattccca 
gttgcaarcg 
gctctcagta 
ggaggagaag 
ccaaatgctg 
cccaatcctc 
ttgaactcac 



> 108 
tcaatcaggc 
aggccttgaa- 
tggaegaccg 
acaagttcgg 
aacaacagtt 
atgacgacat 
tagtagggag 
agaggtttga 
ttacctacaa 



tggagacacq 
ggactatgat 
taatgcctac 
gtttagcctg 
tcttgccatc 
ttttaacaga 
gtqtcgaatg 
ccggatcgca 
ggtgttggat 



atgtteaatc 


gagctaagct 


gctcaatatt 


60 


tacaactgct 


ttgtgttcag 


tgatgtggac 


120 


aggtgttttt 


cgcagccacg 


gcacatttct 


180 


ccatatgttc 


agtattttgg 


aggtgtctct 


240 


aatggatccc 


ctaataatta 


ttggggttgg 


300 


ttagttcata 


aaggcatgtc 


tatatcacgt 


360 


atccggcatt 


caagagacaa 


gaaaaatgag 


420 


catacaaagg 


aaacgatgcg 


cttcgatggt 


480 


gtcagagata 


cccgttatat 


acccaaatca 


540 
541 
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<210> 109 

<211> 411 

<212> DNA 

<213> Homo sapien 



<400> 109 

ctagacctct aattaaaagg cacaatcatg ctggagaatg aacagtctga ccccgagggc 60 

cacsgcgaat tttagggaag gaggcaaaga ggtgagaagg gaaaggaaag aaggaaggaa 120 

ggagaacaat aagaactgga gacgttgggt gggtcaggga gtgtggtgga ggctcggaga 180 

gatggtaaac aaacctgact gctatgagtt ttcaacccca tagtctaggg ccatgagggc 240 

gtcagttctt ggtggctgag ggtccttcca cccagcccac crgggggagt ggagtgggga 300 

gttctgccag gtaagcagat gttgtctccc aagttcctga cccagatgtc tggcaggata 360 

acgctgacct gttccctcaa caagggacct gaaagtaatt ttgctcttta c 411 



<210> 110 
<211> 451 
<212> DNA 
<213> Homo sapien 



<4O0> 110 

ccgaattcaa gcgtcaacga tccytccctt accatcaaat caattggcca ccaatggtac 60 

tgaacctacg agtacaccga cracgggcgg actaatcttc aactcctaca tacttccccc 120 

attatcccta gaaccaggcg acctgcgact ccttgacgtc gacaatcgag tagtactccc 180 

gattgaagcc cccattcgta taataattac atcacaagac gtcttgcact catgagctgt 240 

ecccacatta ggcttaaaaa cagatgcaat tcccggacgt ctaogccaaa ccactttcac 300 

cgctiacacga ccgggggtat actacggtca atgctctgaa atctgtggag caaaccacag 360 

tttcatgccc atcgtcctag aattaattcc cctaaaaatc tttgaaatag ggcccgtatt 420 

taccctatag caccccctct accccctcta g 451 



<210> 111 
<211> 541 
<212> DNA 
<213> Homo sapien 



<400> 111 

gctcttcaca cttttattgt Caattctctt cecatggcag atacagagct gtegtcttga 60 

agaccaccac r.gaccaggaa atgccacttt tacaaaatca tccccccttr tcatgattgg 120 

aacagttttc ctgaccgtct gggagcgttg aagggtgacc agcacatttg cacatgcaaa 180 

aaaggagtga ccccaaggcc tcaaccacac ttcccagagc tcaccatggg ctgcaggtga 240 

cttgccaggt tcggggttcg tgagctttcc ttgctgctgc ggtggggagg ccctcaagaa 300 

ctgagaggcc ggggtatgct tcacgagtgt eaaeatttac gggacaaaag cgcaccatta 360 

ggataaggaa cagccacagc acttcatgct tgtgagggtt agctgtagga gcgggtgaaa 420 

ggattccagt ttatgaaaat tLaaagcaaa caacggtttt tagctgggtg ggaaacagga 480 

aaactgtgat gtcggccaat gaccaccatt tttctgccca tgtgaaggtc cccatgaaac 540 

c 541 



<210> 112 

<211> 521 

<212> DNA 

<213> Homo sapien 

<400> 112 
caagcgcttg gcgtttggac ccagttcagt 
tttggtttga cccaggggtc agccttagga 
cagtaccacc cctctctccc cactttccct 



gaggttcttg ggttttgtgc 
aggtcttcag gaggaggccg 
ctcccggcaa catctctggg 



ctttggggat 60 
agttcccctt 120 
aatcaacagc 180 
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atattgacac gttggagccg agcctgaaca tgcccctcgg ccccagcaea tggaaaaccc 240 

ccttccttgc ctaaggtgtc tgagtttctg gctcttgagg catttccaga cttgaaattc 300 

tcatcagtcc attgctcttg agtctttgca gagaacctca gatcaggtgc acctgggaga 360 

aagactttgt ccc;acttac agatctatct cctcccttgg gaagggcagg gaatggggac 420 

ggtgtatgga ggggaaggga tcccctgcgc ccttcattgc cacacttggt gggaccatga 480 

acatctttag tgtctgagct tctcaaatta ctgeaatagg a 521 



<2I0> 113 

<211> 563 

<212> DNA 

<213> Homo sapien 



<400> 113 

agcgtcaaat cagaatggaa aagactcaaa accatcatca acaccaagat caaaaggaca 60 

agratccttc aagaaacagg aaaaaactcc taaaacacca aaaggaccta gttctgtaga 120 

agacattaaa gcaaaaatgc aagcaagtat agaaaaaggt ggttctcttc ccaaagtgga 180 

agccaaattc atcaattatg tgaagaattg cttccggatg actgaccaag aggctattca 240 

agatctctgg cagtggagga agtctcttta agaaaatagt ttaaacaatt tgttaaaaaa 300 

ccttccgtct tatttcatt.t ctgtaacagt tgatatctgg ctgtcctttt tataatgcag 360 

agtgagaac" ttccctaccg tgtttgacaa atgttgtcca ggttctattg ccaagaatgt 420 

gttg-ccaaa atgcctgttt agtttttaaa gatggaactc caccctttgc ttggttttaa 480 

gtatgtatgg aatgttatga taggacatag tagtagcggt ggtcagacat ggaaatggtg 540 

ggsmgacaaa aatatacatg tgaaataa 568 



<210> 114 
<211> 483 
<212> DNA 
<213> Homo sapien 

<400> 114 

tccgaattcc aagcgaatta cggacaaacg attcctttta 
tcggtcttag taatctaggc tttgcctgta aagaatacaa 
ttgtggaatg tgtttaaagg attgattcta gaacctttgt 
ctttcatttc tttactgttt gcagttaatg ttcatgctct 
cacgtttctt taattttttt agattttcct ggacgtatag 
tttaaaactg tagcagcagt ttacagttct agcaaagagg 
tgtattttct ttcttataga ggcttctaaa aaggtatttt 
tattgtgtac aacctttaaa acatcaatgt ttggatcaaa 
tgc 

<210> 115 
<211> 521 

<212> DNA 

<213> Homo sapien 



<400> 115 

tgtggtggcg cgggctgagg tggaggccca ggactctgac cctgcccctg ccttcagcaa 60 

ggcccccggc agcgccggcc actacgaact gccgtgggtt gaaaaatata ggccagtaaa 120 

gctgaatgaa attgtcggga atgaagacac cgtgagcagg ciagaggtct ttgcaaggga 180 

aggaaatgtg cccaacatca tcattgcggg ccctccagga accggcaaga ccacaagcat 240 

tctgtgcttg gcccgggccc tgctgggccc agcactcaaa gatgccatgt tggaactcaa 300 

tgcttcaaat gacaggggca ttgacgttgt gaggaataaa artaaaatgt ttgctcaaca 360 

aaaagtcact cttcccaaag gccgacataa gatcatcatt c;ggatgaag cagacagcat 420 

gaccgacgga gcccagcaag ccttgaggag aaccatggaa atctactcta aaaccactcg 480 

ttcccccttg cttgtaatgc ttcggataag atcatcgagc t; 521 



gaggattact ttt 
cgatggattt taa 
atatttgata gta 
gctatgcaat cgt 
tttaaacaac aaa 
aaagttgtgg ggt 
catatgttct -tt 
acaagaccca get 



ttcaatt 60 

atactgt 120 

tttctaa 180 

ttatacg 240 

aagtcra 300 

taaac^t 360 

taacaaa 420 

tatttcc 480 
483 
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<210> 116 

<211> 501 

<212> DNA 

<213> Homo sapien 



<400> 116 

ctttgcaaag cttttatttc atgtctgcgg catggaatec acctgcacat ggcatcttag 60 

ctgtgaagga gaaagcagtg cacgagaagg aatgagtggg cggaaccaac ggcctccaca 120 

agctgccttc cagcagccng ccaaggccat ggcagagaga gactgcaaac aaacacaagc 180 

aaacagagtc tcttcacagc tggagtctga aagcrcatag tggcatgtgt gaatctgaca 240 

aaattaaaag tgtgcatagt ccattacatg cataaaacac taataataat cctgtttaca 300 

cgtgactgca gcaggcaggt ccagctccac cactgccctc ctgccacatc acatcaagtg 360 

ccatggttta gagggtcttt catatgtaat tcttttactc tgtaaaaggt aacaaaatat 420 

acagaacaaa actttccctt tttaaaacta atgttacaaa tctgtattat cacttggata 480 

taaatagtat ataagctgat c 501 



<210> 117 
<211> 451 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) • ■ - (451) 
<223> n = A,T,C or G 



<40O> 117 

caagggatat atgttgaggg tacrgrgtga cactgaacag atcacaaagc acgagaaaca 60 

ttagttctct ccctccccag cgtctccttc gtctccctgg ttttccgatg tccacagagt 120 

gagattgtcc ctaagtaact gcacgatcag agtgctgkct ttataagact cttcattcag ISO 

cgtatccaat tcagcaattg cttcatcaaa tgccgttctt gccaggctac aggcctttnc 240 

aggagagttt agaatctcat agtaaaagac tgagaaattt agtgccagac caagacgaat 300 

tgggtgtgta ggctgcattn crttcttact aatttcaaat gcttcctggt aagcctgctg 360 

ggagttcgac acaagtggtt tgtttgttgc Cccagatgcc acttcagaaa gatacctaaa 420 

ataatctcct ttcattttca aagtagaaca c 451 



<210> 118 
<211> 501 
<212> DNA 
<213> Homo sapien 



<400> 118 

tccggagccg gggtagtcgc cgccgccgcc gccggtgcag ccactgcagg caccgctgcc 60 

gccgcctgag tagtgggctt aggaaggaag aggccatctc gctcggagct tcgctcggaa 120 

gggtcrttgt tc:ctgcagc cctcccacgg gaatgacaat ggataaaagt gagctggtac 180 

agaaagccaa actcgctgag caggctgagc gatatgatga tatggctgca gccatgaagg 240 

cagtcacaga acaggggcat gaaccctcca acgaagagag aaatctgctc tctgttgcct 300 

acaagaatgt ggtaaggccg cccgecgctc ttcctggcgt gtcarctcea gcattgagca 360 

gaaaacagag aggaatgaga agaagcagca gatgggcaaa gagtaccgtg agaagataga 4 20 

ggcagaactg caggacotct gcaatgatgc tctggagctt gttggacaaa tatcttatcc 430 

caatgctaca caacceagaa a 501 



<210> 
<211> 



119 
391 



WO 00/36107 



39 



PCT/US99/30270 



<212> DNA 

<213> Homo sapieri 

<400> 119 

aaaaagcagc argttcaaca caaaatagaa atcucaaaig taggatagaa caaaaccaag 60 

tgtgtgaggg gggaagcaac agcaaaagga agaaatgaga tgttgcaaaa aagatggagg 120 

agggttccee tctcctctgg ggactgactc aaacactgat gtggcagtat acaccattcc 190 

agagtcaggg gtgttcattc ttttttggga gtaagaaaag gtggggatta agaagacgtt 240 

tctggaggct tagggaccaa ggctggtctc tttcccccct cccaaccccc ttgatccctt 300 

tctctgatca ggggaaagga gctcgaatga gggaggtaga gttggaaagg gaaaggattc 360 

cacttgacag aatgggacag actccttccc a 391 



<210> 120 

<211> 121 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc^f eature 

<222> (1) . . . (421) 

<223> n = A,T,C or G 



<400> 120 

tggcaatagc acagccaccc aggagctctt cargcgcatc tcggagcagt tcactgccat 60 

gttccgccgg aaggccttcc tccactggta cacaggcgag ggcatggacg agatggagtt 120 

caccgaggct gagagcaaca tgaacgacct cgtctctgag tatcaagcag taccaggatg 180 

ccaccgcaga agaggaggag gatttcggtg aggaggccga agaggaggcc taaggcagag 240 

cccccaCcac ctcaggcttc tcagttccct tagccgcctt actcaactgc ccctttcctc 300 

tccctcagaa tttgtgtttg ctgcctctat cttgtttttt gttcttcctt ctgggggggt 360 

ctagaacagt gcctggcaca tagtaggcgc ccaataaata cttggttgnt gaatgcctcc 420 

t 421 



<210> 121 

<211> 20S 

<212> DNA 

<213> Homo sapien 

<400> 121 

agctggcgct agggctcggt tgtgaaatac agcgtrgtca gcccttgcgc tcagtgcaga 60 

aacccaegcc tgtaaggtcq gtct tcgtcc atctgctttt ttctgaaata cactaagagc 120 

agccacaaaa ctgtaacctc aaggaaacca Caaagcttgg agtgccttaa tttttaacca 180 

gtttccaata aaacggttta ctacct 206 



<210> 122 
•.-211? 131 
<212> DNA 
<213> Homo sapien 



<40O> 122 

ggagatgaag atgaggaagc tgagtcagct acgggcargc gggcagctga agatgatgag 60 

gatgacgatq tcgataccaa gaagcagaag accgacgagg atgactagac agcaaaaaag 120 

gaaaagttaa a 131 



<210> 123 
<211> 231 
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<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (231) 
<223> n - A, T,C or G 



<400> 123 

gatgaaaatt aaatacttaa attaatcaaa aggcactacg ataccaccta aaacctactg SO 

cctcagtggc agtakgctaa kgaagatcaa gctacagaac atyatctaat atgaatgtta 120 

gcaattacat akcargaagc atgtttgctt tccagaagac tatggnacaa tggtcattwg 180 

ggcccaagag gatatttggc cnggaaagga tcaagataga tnaangtaaa g 231 



<210> 124 
<211> 521 
<212> DMA 
<213> Homo sapien 

<22D> 

<221> misc_feature 
<222> (1) . - . (521) 
<223> n = A, T.C or G 



<400> 124 

gagtagcaac gcaaagcgct tggtattgag tetgtgggsg actrcggttc cggtctctgc 60 

agcagccgtg atcgcttagt ggagtgctta gggtagttgg ccaggatgcc gaatatcaaa 120 

atcttcagca ggcagctccc accaggacct alctcasaaa attgctgacc gcctgggcct 180 

ggagctaggc aaggtggtga ctaagaaatt cagcaaccag gagacctgtg tggaaattgg 24 0 

tgaaagtgta ccgtggagag gatgtctaca ttgttcagag tggntgtggc gaaatcaatg 300 

acaa«taat ggagcttttg atcatgatta atgcctgcaa gatrgcttca gccagccggg 360 

ttactgcagt catcccatgc ttccottacg ccccggcagg ataagaaaga tnagagccgg 420 

gccgscaatc tcagccaagc ttggtgcaaa tatgctatct gtagcagtgc agatcatatt 480 

atcaccatgg acctacatgc ttctcaaatt car.ggctttt t 521 



<210> 125 
<211> 341 
<212> DNA 
<2i3> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . .-. (341) • 
<223> n - A, T.C or G 



<400> 125 

atgcaaaagg ggacacaggg ggttcaaaaa taaaaatttc tcttccccct ccccaaacct 

gtaccccagc tccccgacca caaccccctt cctcccccgg ggaaagcaag aaggagcagg 

tgtggcatct geagctggga agagagaggc cggggaggtg ccgagctcgg tgctggtctc 

tttccaaata taaatacgtg tgtcagaact ggaaaatcct ccagcaccca ccacccaagc 240 

actctcr.gtt ttctgccggt gtetggagag gggcggnggg caggggcgcc aggcaccggc 300 

tggctgcggt ctactgcatc cgctgggtgt gcaccccgcg a 341 



60 
120 
180 



<210> 126 
<211> 521 
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<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature ■ 
<222> (1) . . • (521) 
<223> n - A, T,C or G 



<400> 126 

aggttggaga aggtcatgca ggtgcagatt gtccaggskc agccacaggg tcaagcceaa 60 

caggcccaga gtggcactgg acagaccatg caggtgatgc agcagatcat cactaacaca 120 

ggagagatcc agcagatccc ggtgcagctg aatgccggcc agctgcagta tatccgctta 160 

gcccagcctg tatcaggcac tcaagttgtg cagggacaga tccagacact tgccaccaat 24 0 

gctcaacaga ttacacagac agaggtccag caaggacagc agcagttcaa gccagttcac 300 

aagatggaca gcagctctac cagatccagc aagtcaccat gcctgcgggc cangacctcg 360 

ccagcccatg ttcatccagt caagccaacc agcccttcna cgggcaggcc ccccaggtga 420 

ccggcgactg aagggcctga gctggcaagg ccaangacac ccaacacaat ctttgccata 480 

cagcccccag geaatgggca cagccctcct tcccagagga c 521 



<210> 127 
<211> 351 
<212> DNA 
<213> Homo sapien' 



<4 00> 127 

tgagacttat tgcatttcat gcagcttgaa gtccatgcaa aggrgactag cacagttttt 60 

aatgcattta aaaaataaaa gggaggtggg cagcaaacac acaaag-cct agtttcctgg 120 

gtccctggga gaaaagagtg tggcaatgaa tccacccaet ctccacaggg aataaacctg 180 

tctcttaaat gcaaagaatg tttccatggc ctctggatgc aaatacacag agctctgggg 240 

tcagagcaag ggatggggag aggaccacga gtgaaaaagc agctacacac attcacctaa 300 

ttccatctga gggcaagaac aacgtggcaa gtcttggggg tagcagctgt t 351 



<210> 128 
<211> 521 
<212> DNA 
<213> Homo sapien 



<400> 128 

tccagacatg ctcctgtcct aggcggggag caggaaccag acctgctatg ggaagcagaa 60 

agagttaagg gaaggtttcc tttcattcct gttccttctc ttttgctttt gaacagtttt 120 

taaatatact aatagctaag tcatttgcca gccaggtccc ggtgaacagt agagaacaag 180 

gagcttgcta agaattaatt ttgctgtttt tcaccecatt caaacagagc tgccctgttc 240 

cctgatggag ttccattcct gccagggcac ggctgagtaa cacgaagcca ttcaagaaag 300 

gcgggtgtga aatcactgcc accccatgga cagacccctc actcttcctt cttagccgca 360 

gcgctactta ataaatatat ttatactttg aaattatgat aaccgatttt tcccatgcgg 420 

catcctaagg gcacttgcca gctcctatcc ggacagtcaa gcactgttgt tggacaacag 480 

ataaaggaaa agaaaaagaa gaaaacaacc gcaacttctg t 521 



<210> 129 
<211> 521 
<212> DNA 
<213> Homo sapien 



<400> 129 

tgagacggac cactggcctg gtcccccctc atktgctgtc gtaggacctg acatgaaacg 



60 
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cagatctagt ggcagagagg aagatgatga ggaacrtctg agacgncggc agctrcaaga 120 

agagcaatca atgaagctta actcaggcct gggacagttg atcttgaaag aagagatgga 180 

gaaagagagc cgggaaaggt catctctgtt agccagtcgc tacgattctc ccatcaactc 240 

agcttcacac attccatcat ctaaaactgc atctctccct ggctatggaa gaaatgggct 300 

tcaccggccC gcttctaccg acttcgctca gtataacagc tatggggatg tcagcggggg 360 

agtgcgagat taccagacac tr.ccagatgg ccacatgcct gcaatgagaa tggaccgagg 420 

agtgtctatg cccaacatgt tggaaccaaa gatatttcca tatgaaatgc tcatggtgac 480 

caacagaggg ccgaaaccaa atctcagaga ggtggacaga a 521 



<210> 130 
<211> 270 
<212> DMA 
<213> Homo sapien 



<400> 130 

tcactrtatt tttcttgtat aaaaacccta tgttgtagcc acagctggag cs^gagtccg 60 

ctgcacggag actctggtgt gggtcttgac gaggtggtca gtgaactcct gatagggaga 120 

cttggtgaat acagtctcct tecagaggtc gggggtcagg tagczgtagg tcctagaaat ISO 

ggcatcaaag gtggccttgg cgaagttgcc cagggtggca gtgcaqcccc gagctgaggt 240 

gcagcagtca tcgataccag ccatcatgag 270 

<210> 131 
<211> 341 
<212> DNA 
<213> Homo sapien 



<400> 131 

ctggaatata gacccgtgat cgacaaaact ttgaacgagg ctgactgtgc caccgtcccg 

ccagccattc gctcctactg atgagacaag atgcggtgat gacagaatca gcttttgtaa 120 

ttatgtataa tagctcatgc atgtgtccat gtcataactg tcttcatacg cttccgcacc 130 

ctggggaaga aggagtacat tgaagggaga ttggcaccca gtggctggga gcttgccagg 240 

aacccagtgg ccagggagcg tggcacttac ccttgtccct tgcttcactc c*.gtgagatg 300 

ataaaactgg gcacagccct taaacaaaat ataaatgaac a 341 



60 



<210> 132 
<2U> 844 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc^featuie. 

<222> (1) . . . (844) 

<223> n = A, T, C or G 



<100> 
cgaatgggga 
gaaccttcca 
gccatgtgga 
ctccttcatc 
tggtcaCcct 
aaggagggga 
graaagtgtg 
tcctgtgaca 
ctgcgggctc 
ccctgcactg 



132 
ggagctgacc 
gaagtgggca 
acatgagggg 
caccaagact 
tggagctgtg 
ctatgctctg 
aagacagctg 
tccagagacc 
aaagtgaaga 
ccctgtgttc 



caggaaatgg 
tctgtggtgg 
ctgcctgagc 
aacacagtaa 
atggcttttg 
gctccaggct 
cctggtgtgg 
tcagttccct 
actgtggagc 
octtccacag 



agcttgngga 
tgcctcttgg 
ccctcaccct 
tcattgctgt 
tgatqaagag 
cccagagctc 
acctggtgac 
ttagtcaagt 
ccagtccacc 
ccaaccttgc 



gaccaggccc 
gaaggagcag 
gagatggggc 
tccggctgtc 
gaggagaaac 
tgatatgtct 
agacaatgtc 
gtctgatgtt 
cctgcacacc 
tgctccagcc 



gcaggggatg 
aagtacacat 
aaggaggagc 
cttggagctg 
acaggtggaa 
ctcccagatt 
ttcacacatc 
ccctgcgagt 
aggaccctat 
aaacattggt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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ggacatctgc agcctgtcag etccatgcta ecctgacctt caactcc^ca cttccacact 660 

gagaataata attcgaatgt gggtggctgg agagatggct cagcgctgac tgctctccca 720 

aaggtectga gttcaaatcc cagcaaccac atggtggcrc acaaccatct gtaatgggat 780 

ctaatascct ctrctgcagt gcctgaagac ascracagtg tacctacata taataataaa 840 

caag 844 



<210> 133 
<211> 601 
<212> DNA 
<213> Homo sapien 



<400> 133 

ggccgggcgc gcgcgccscc gccacacgca cgccgygcgt gccagtttat aaagggagag 60 

agcaagcagc gagtcttgaa gctctgtttg gtgctttgga tccatttcca tcggtcctta 120 

cagccgctcg tcagactcca gcagccaaga tggtgaagca gatcgagagc aagactgctt 180 

ttcaggaagc cttggacgct gcaggtgata aacttgtagt agttgacttc tcagccacgc 240 

ggtgtgggcc ttgcaaaatg atcaagcct t tctttcattc cctctctgaa aagtattcca 300 

acgtgatatt ccttgaaqta gatgtggatg actgtcagga tgttgcttca gagtgtgaag 360 

tcaaatgcat gccaacattc caqctttcta agaagggaca aaaggtgggt gaattttctg 420 

gagccaataa ggaaaagctt gaagccacca ttaatgaatt agtctaatca tgttttctga 480 

aaatataacc agccattggc tatttaaaac ttgtaatttt tttaatttac aaaaatataa 540 

aatatgaaga cataaacccm gttgccatct gcgtgacaat aaaacattao cgctaacact 600 

t 601 



<210> 134 

<211> 421 

<212> DNfi 

<213> Homo sapien 



<400> 134 

tcacataaga aatttaagca agttacrcta tcttaaaaaa cacaacgaat gcattttaa^ 60 

agagaaaccc ttccctccct ccacetccct cccccacccx cetcatgaat taagaaccta 120 

agagaagaag taaccataaa acs;aagtttt ctggaatcca tcatccagag tgcttacarg 180 

gtgattagg; taatatcgcc ttcttacaaa atttctattt taaaaaaaat tataaccttg 240 

attgcttatT: acaaaaaaat ticagtacaaa agttcaa-ar attgaaaaat gcttttcccc 300 

ccccrcscag caccgtttta catatagcag agaacaatga agagattgct agtctagata 360 

gggcaatctt: caaattacac =aagacgcac agtggtttai: ctaccccccc cttctcataa 420 

a 421 



<210> 135 
<211> 511 
<212> DNA 
<213> Komo sapien 



<400> 135 

ggaaaggatt caagaattag aggacctgct tgctrragaa aaagacaact ctcgtcgcat 60 

gctgacagao aaagagagag agatggcgga aataagggat caaatgcagc aacagctgaa 120 

tgactatgaa cagcttcttg atgtaaagct agccctggac acggaaacca gtgcttacag 180 

gaaactctta gaaggcgaag asgagaggct gaagctgtct ccaagccctt cttcccgtgt 240 

gacagtatcc cgagcatcct caagtcgtag tgtaccgtac aactagagga aagcggaaga 300 

gggttgatgt ggaagaatca gaggcgaagt agtagcgcta gcatctctca ctccgcctca 360 

accactggaa atgtttgcat cgaagaaatt gatgttgatg ggaaacttat cccgcttgaa 420 

gaacacttct gaacaggacc aaccaatggg aaggcttggg agatgatcag aaaaattgga 4 80 

gacacatcag tcagttataa atatacctca a 511 
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<210> 136 

<211> 341 

<212> DNA ■ ' 

<213> Homo sapien ' 

<400> 136 

catgggtttc accaggtcgg ccaggctgct cttgaactsc tgacctcagg tgatccaccc 60 

gcccoggcct cccaaagtgc tgggattaca ggegtgagcc accacgcccg gcccccaaag 120 

ctgtttcttt tgtctttagc gtaaagctct cctgccatgc agtatctaca taactgacgt 180 

gactgccagc aagctcagte actccgtggt cttcttctct ttccagtrct tctctctctc 240 

rtcaagttct gcctcagcga aagctgcagg tccccagtta agtgatcagg tgagggitct 300 

ttgaacctgg ttctatcagt cgaaxtaatc cttcatgatg g 341 



<210> 137 
<2L1> 551 
<:212> DNA 
<213> Homo sapien 



<400> 137 

gatgtgttgg accctctgtg tcaaaaaaaa cctcacaaag aaccccc-gc ccatta;;aga 

agaagatgca rttaaaazat gggttatttt caacttttta ccrgagcaca agtatccatc 

aaLtattgtg tcagaagaga ttgaatacct gct'aagaag cttacagaag ctatgggagg 

aggttggcag caagaacaat ttgaacatta taaaatcaac tttgatgaca gtaaaaacgg 

cctttctgca tgggaactta t.tgagcttat tggaaatgga cagtttagca aaggcatgga 

ccggcagact gtgtctangg caattaatga agtctttaat gaacttatat tagatgtgtt 

aaagcagggt tacacgacga aaaagggcca cagacggaaa aactggactg aaagatggtt 

tgtactaaaa cccaacataa tttcttacta rgtgagtgag gatetgaagg ataagaaagg 

agacattccc ttggatgaaa attgetgtgt agaagtcctt gcctgacaaa agatggaaag 
aaatgccttt t 



60 
120 
180 
240 
300 
360 
420 
480 
540 
551 



<210> 138 
<211> 531 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_featura 
<222> (1) . . . (531) 
<223> n - A,T,C or G 



<400> 13B 

gactggttct ttatttcaaa aagacacttg tcaatattca gtrtcaaaac agttgcacta 
ttgatttctc tttctcccaa tcggccccaa agagaccaca taaaaggaga gcacatttta 
agccaataag ctgcaggatg tacacctaac agacctccca gaaaccttac cagaaaatgg 
ggactgggta gggaaggaaa cttaaaagat caacaaactg ccaccccacg gactgcagag 
gctgtcacag ccagatgggg tggccagggt gccacaaacc caaagcaaag tctcaaaata 300 

360 
420 
480 



60 
120 
180 
240 



atataaaatt taaaaagttt tgtocataag ctattcaaga tttccccagc actgactgac 

acaaagcaca attgagargg cacttctaga gacagcagct tcaaacccag aaaagggtga 

tgagatgaag tt-cacacgg ccaaatcagc ggcaaaaaca cagtcttctt tctttcttte 

cttcaaggan gcaggaaagc aattaagtgg tcacctraac ataaggggga c 531 



<210> 139 

<211> 521 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> misc_feature 
<222> (1) ... (521) 
<223> n = R,T,C or G 



<400> 139 

cgggtgggca ccatggctgg gatcsccacc atcgaggcgg tgaagcgcaa gatccaggtt 60 

ctgcagcagc aggcagatga tgcagaggag cgagctgagc gcctccagcg agaagttgag 120 

ggagaaaggc gggcccggga acaggctgag gctgaggtgg cctccttgaa ccgtaggatc 180 

cagctggttg aagaagagct ggaccgtgct caggagcgcc cggccactgc cctgcaaaag 240 

ctggaagaag ctgaaaaagc tgctgatgag agtgagagag gtatgaaggt tattgaaaac 300 

cgggccttaa aagatgaaga aaagatggaa ctccaggaaa tccaactcaa agaagctaag 360 

cacattgcag aagaggcaga taggaagtat gaagaggcgg ctcgtaagtt ggtgarcact 420 

gaaggagact tggaaccgea cagaaggaac gagcttgagc ctggcaaaag tcccgttgcc 4B0 

cagagatggg atgaaccaga ttagactgat ggaccanaac c 521 



<210> 140 

<21l> 571 

<212> DNA 

<213> Homo sapien 



<220> 

<22I> misc_f eature 
<222> [11... (571) 
<223> n = A,T,C or G 



60 



180 
240 
300 
360 



<4Q0> 140 

aggggcngcg ggtgcgtggg ccactgggtg accgacttag cctggccaga ctcccagcac 

ctggaagcgt: cccgagagtg acagcgtgag gctgggaggg aggacttggc ttgagcttcr 120 

taaactcugc tctgagcctc cttgtcgcct gcatttagat ggctcccgca sagaagggtg 10,1 

gogagaagaa aaagggccgt tctgccatca acgaagtggt aacccgayaa tacaccazca 

acattcacaa gcgcatccat ggagtgggct tcaagaagcg tgcacctcgg gcactcaaag 

agattcggaa atttgccatg aaggagatgg gaactccaga cgtgcgcatt gocaccaggc 

tcaacaaagc tgtctgggcc aaaggaacaa ggaatgtgcc ataccgaatc cggtgtgcgg 420 

ctgtccagaa aacgtaatg= ggatgaagac tcaccaaata agctatatac c^tggttacc 430 

tatgtaccCg ttaccacttt caaaaatcta cagacagtca atgtggatgn gaaccaatcg 540 

ctgatcgtca gaccaaacaa agttataaaa t 571 

<210> 141 
<211> 531 
<212> DNA 

- - <213>-Homo sapien - - - 



<400> 141 

ccgggagcca cacttggccc tcttcctccc caaagsgcca gaacctcctt ctctttggag 

aatggggagg cctcttggag acacagaggg ttrcaccttg gacgacccct agagaaatcg 

cccaagaagc ccaccttctg gtcccaacct gcagacccca cagcagtcag ctggrcaggc 

cctgctgtag aaggtcactt ggctccattg cctgcttcca accaatgggc aggagagaag 

gccttrattt ctcgcccacc cattcctcct gtaccagcac ctccgttttc agtcagcgtt 

gtccagcaac ggtaccgttt acacagtcac ctcagacaca ccatttcacc tcccttgcca 

agctgttagc cttagagtga ttgcagtgaa cactgtttac acaccgtgaa tccactccca 

tcagtccatt ccagttggca ccagcctgaa ccatttggta cccggtgtta actggagtcc 

tgtttacaag gtggagtcgg ggcttgctga ccuctcttca tttgagggca c 531 



60 
120 
180 
240 
300 
360 
420 
480 



WO 00/36107 



46 



PCI7US99/30270 



<210> 142 
<211> 491 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) ... (491) 
<223> n = A,T,C or G 



<400> 142 

acctagacag aaggtgggtg agggaggact ggtaggaggc tgaggcaatt ccctggtagt SO 

ttgtcctgaa accctactgg agaagtcagc atgaggcacc tactgagaga agcgcccaga 120 

aactgctgac tgcatctgtc oagagttaac agtaaagagg tagaagtgtg uttctgaatc 180 

agagtggaag cgtctcaagg gteccacagt ggaggtccct gagctacctc ccttccgtga 240 

gtgggaagag tgaagcccat gaagaactga gatgaagcaa ggatggggtt cctgggctcc 300 

aggcaagggc tgtgctctct gcagoaggga gccccacgag tcagaagaaa agaactaatc 360 

atttgttgca agaaaccttg cccggatact agcggaaaac tggaggcggn ggcgggggca 420 

caggaaagtg gaagtgattt gatggagagc agagaagcct atgcacagtg gccgagtcca 480 

ctrgtaaagt g 4 91 



<210> 143 
<211> 515 
<212> DNA 
<213> Homo sapien 



<400> 143 

ttcaagcaat tgtaacaagt atatgtagat tagagtgagc aaaatcatac acaattttca 60 

tttccagttg ctattr.tcca aattgttctg Caatgtcgct aaaattsctc aaaaactaac 120 

aaagccaaaa attatattta tgacaagaaa gccatcccta cattaatctt actcttccsc 180 

tcaccggccc atctccttcc tctttttcct aactatgcca ttaaaactgt tctactgggc 240 

cgggcgtgtg gctcatgcct gtaatcccag =att;.tggga ggccaaggca ggcggatcat 300 

gaggtcaaga gattgagacc atcctggcca acatggtgaa accccgcctc gactaagaat 360 

acaaaaatta gctgggcatg gtggcgcatg cctgtagtct cagccactcg ggaggctgag 420 

gcagaagaat cgcttgaacc cgggaggcag aggaLgcagt gagccccgat cgcgccactg 480 

caccccagcc -ggg~gaeag acrgagsctc tgcce 515 



<210> 144 

<211> 340 

<212> DNA 

<213> Homo sapien 



_ _ _ -<400> 144 - ■ - -- ■ - - ■- ■ - 

tgtgecagtc tacaggccta tcagcagcga cccccccagc aacagatggg gtcccctgtt 60 

cagcccaacc ccatgagccc ccagcagcat atgctcccaa atcaggccca gcccccacac 120 

ccacaaggcc agcagatccc taatcctctc tccaatcaag tgcgctctcc ccagcctgtc 180 

ccttctccac ggccacagtc ccagcccccc cactccagtc cttccccaag gatgcagccz 240 

cagccttctc cacaccacg- ttccecacag acaagttccc cacatcctgg actggtagtt 300 

gcccaggcca accccatgga acaagggcat tttgccagcc 340 



<210> 145 
<211> 630 
<212> DNA 
<213> Hono sapien 
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<400> 145 

tgtaaaaact tgtttttaac tttgtataaa ataaaggtgg tccacgccca cgggggccgt 60 

aggaaatcca agcagaccag ctggggtggg gggatgtagc ctacctcggg ggaccgtctg 120 

tcctcaaaac gggctgagaa ggcccgtcag gggcccaggt crccacagaga ggcctgggat 180 

actcccccaa cccgaggggc agactgggca gcggggagcc cccatcgtgc cccagaggtg 240 

gccacaggct gaaggagggg cctgaggcac cgcagcctgc aacccccagg gctgcagtec 300 

actaactttt tacagaataa aaggaaca:g gggatgggga aaaaagcacc aggtsaggca 360 

gggcccgagg gccccagatc ccaggagggc t;aggactcag gacgccagca ccaccctagc 420 

agctcccaca gctcctggca caggaggccg ccacggattg gcacaggccg ctgccggcca 480 

tcaegccaca tttggagaao ttgtcccgac agaggtcagc tcggaggagc tcctcgtggy 540 

cacacactgt acgaacacag atctccttgt taatgacgta cacacggcgg aggctgcggg 600 

gacagggcac gggaggtcrc agccccactt 630 



<210> 145 

<211> 521 

<212> DNA 

<213> Homo sapien 



<400> 146 

atggctgctg gatttaggtg gtaatagggg :cgtgggcca taaatctgaa gc;ttgagaa 60 

cctrgggtct ggagagccat gaagacggaa cgaaaagagg gcaagtcctg aacctaacca 120 

atgacctgat ggattgctcg accaagacac agaagtgaag cctgtgtctg cgcactcccc 180 

acagactgga gtttttggtg ctgaatagag ccagttgcta aaaaattggg ggtcrggcga 240 

agaaatctga ttgttgtgtg tattcaatgc gtgattttaa aaataaacag caacaacaat: 300 

aaaaaccctg actggctgtt ttttccctgr attctttaca actatttttt gaccctctga 360 

aaattattat actncaccta aatggaagac tgctgtgttt ytggaaattt tgtaattttt: 420 

caatttattt tattctctct cctttttatt ttgcctgcag aatccgttga gagactaata 480 

aggcttaata tttaattgat ttgcttaata tgtatataaa t 521 



<210> 147 
<211> 562 
<212> DNA 
<213> Homo sapier, 



<400> 147 

ggcatgcgag cgcactcgge cgacgcaagg gr:ggcgggga gcacacggag cacugioggc 60 

gccgggutcy gacagcgtct tcgctgtcgc tggacagrcg tgttttcggg gaccgaggat 120 

actcaeeaga aaccgaaaat gccgaaacca atcaatgtcc gagttaccac catggangca 

gagctggagt r.tgcaatc~a gccaaataca actggaaaac agctttttga tcaggtggta 

aagactatcg gcctccggga agtgtggcac tttggcctcc actatgtgga caataaagga 

tttcctacct ggctgaagct ggataagaag gtgtctgccc aggaggtcag gaaggagaat 360 

cccctccagt tcaagttccg ggccaaagtt ctaccccgaa gatgtggccg aggagctcat 420 

ccaggacatc acccagaaac ttttcttcct tcaagtgaag gaaggaatcc ttagcgacga 

gatctactgc cccccttgar actgccgtgc tcttggggtc ctacgcttgt gcatgccaag 
tttggggact accaccaaga ag 562 



180 
240 

300 



480 
540 



<210> 148 
<211> 820 
<212> DMA 
<213> Homo sapien 



<400> 149 
gaaggagccg ggatactcag cattgatgca 
gtctctggga caatctctag ggtcactacc 
gaaaggaaag aacacctgca gaaccggaca 



ccccaatttc aaagcggcat tcttoggcag 60 
cggaaacccg tcagggtaca actgaatgct 120 
gaaattcacc ccggcgatca gccgattgat 180 
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ctcggtegsc cagaagtcat ggctaaagat gacgaggacg ttgtcaattc cctgggcttt 240 

tcgaagrgag tccagcagca gtctgaggta ttcgggccgg ttatgcacct ggaccaccag 300 

caccagctcc cggggggccc aggtgccagc cttatctaca ttcctcaggg tctgatcaaa 360 

gttcagctgg tacaccaggg accggtaccg cagcgtcagg ttgtccgctc gggctggggg 420 
accgccggga ccagggaagc cgccgacacg ttggagaccc tgcggatgcc cacagccaca " 4 80 

gaggggtggt ccccaccgcg gccgccggca ccccgcgcgg gttcggcgtc cagcaacggt 540 

ggggcgaggg cctcgttctt cctttgtcgc ccattgctgc tccagaggac gaagccgcag 600 

gcggccacca cgagcgtcag gattagcacc ttccgtttgc agatgcggaa cctcatggtc 660 

tecagggccg ggagcgcage tacagctcga gcgtcggcgc cgccgctagg agccgcggct 720 

cggcttcgtc tccgtcctct ccattcagca ccacgggtcc cggaaaaagc tcagccscgg 780 

tcccaaccgc accctagcct cgttacctgc gcctcgettg 820 



<210> 149 
<211> 501 
<212> dsa 
<213> Homo sapien 



<400> 149 

cagattttta tttgcagtcg tcaccggggc cgtttcttgc tgcttatttg tctgctagcc 60 

tgcccttcca gctgcatggc caggcccaag gcctcgacga catctcgcag ggctgagaaa 120 

tgcctggctt gctgggccag agcagactcc gcttcgttca caaaggtctc. caggtcatag 180 

tctggctgct cggtcatctc sgagagctca agccagtctg gtccttgctg tatgatctcc 240 

ttgagctctt ccatagcctt ctcctccagc tccccgatct gagtcatggc trcgttaaag 300 

ctggacatct gggaagacag ttcctcctct tccttggata aartgcccgg aatcagcgcc 360 

ccgttagagc aggcttccat crcttctgtt tccatttgaa tcaaccgctc tccactgggc 420 

ccactgtggg ggctcagctc cttgaccctg ctgcatatcc taagggtgtt taaaggatat 480 

tcacaggagc ttatgcctgg t 501 



<210> 150 

<211> 511 

<212> DNR 

<213> HoTiO sapien 

<220> 

<221> misc_feature 
<222> (1)...(511) 
<223> n - A,T,C or G 



<400> 150 

ctcctcttgg cacatgaacc caagctgaaa gtggacttaa caaagtatct ggagaaccaa 60 

gcattctgct ttgactttgc atttgatgaa acagcttcga atgaagttgt ctacaggttc 120 

acagcaaggc cactggtaea gacaatcttt gaaggtggaa aagcaacttg ttttgcatat 180 

ggccagacag gaagtggcaa gacacatact atgggcggag acctctctgg gaaagcccag 24 0 

aacgcatcca aagggatcta tgccatggcc ttccgggacg tctccrtctg aagaatcaac 300 

cctgctaecg gaagtcgggc ctggaagtct atgtgacatt cttcgagatc eacaatggga 360 

agctgtttga cctgctcaac aagaaggcca agctCgcgcg tgctggaaga cggcaagcaa 420 

caggtgcaag tgg-gggggc ttgcaggaac atctggntaa ctctgcttga tgatggcant 480 

caagatgatc gaoatgggca gcgcccgoag a 511 



<210> 151 
<2U> 566 
<212> DNA 
<213> Homo sapien 



<400> 151 
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tcccgaattc aagcgacaaa ttggawagcg aaatggaaga tgcctatcat gaacatcagg 60 

caaatctttt gcgccaagat etgatgagac gaeaggaaga attaagacgc atggaagaac 120 

ttcacaatca agaaatgcag aaacgtaaag aaatgcaatt gaggcaagag gaggaacgac 180 

gtagaagaga ggaagagatg angattcgtc aacgtgagat ggaacaacaa atgaggcgcc 240 

aaagagagga aagttacagc cgaatgggct acatggatcc acgggaaaga gacatgcgaa 300 

tgggtggcgg aggagcaatg aacatgggag atccctatgg ttcaggaggc cagaaatttc 360 

cacccctagg aggtggtggt ggcacaggtt atgaagctaa tcctggcgtt ccaccaqcaa 420 

ccatgagtgg ttccatgatg ggaagtgaca tgcgtactga gcgctttggg cagggaggtg 480 

cggggcctgt gggtggacag ggtcctagag gaatggggcc tggaactcca gcaggatatg 540 

gtagagggag agaagagtac gaaggc 566 



<210> 152 
<211> 518 
<212> DNA 
<2 13> Homo sapien 



<400> 152 

itcgtgaaga ccctgactgg taagaccatc actctcgaag tggagcccga gtgacaccat 60 

cgagaatgtc aaggcaaaga tccaagacaa ggaaggcatc cctccrgacc agcakaggcc 120 

gatctttgct gggaaacagc :ggaagatgg acgcaccctg cctgactaca acatccagaa 180 

agagtccacc ctgcacctgg cgctccgtct ^agaggtggg atgcaaatct tcgtgaagac 240 

cctgactggt aagaccatca ccctcgaggt ggagcccagt gacaccatcg agaatgtcaa 300 

ggcaaagatc caagataagg aaggcatccc tcctgatcag cagaggttga tctttgctgg 360 

gaaacagctg gaagatggac gcaccctgtc tgactacaac atccagaaag agtccactct 420 

gcacttggtic ctgcgcttga gggggggtgt ctaagtttcc ccttttaagg tttcaacaaa 480 

Cttcattgca ctttcctttc aataaagttg trgcattc 518 



<210> 153 

<211> 542 

<212> DNA 

<213> Homo sapien 

<400> 153 
gcgcgggtgc gtgggccact 
agcgccccga gagtgacagc 
tctgctctga gcccccttgr 
aagaaaaagg gccgtcctgc 
cacaagcgca tccatggagt 
cggaaatttg ccatgaagga 
aaagctgtct gggccaaagg 
agaaaacgea atgaggatga 
cctgttacca ctttcaaaaa 

gt- - 

<210> 1S4 

<211> 411 

<212> DNA 

<213> Homo 3apien 



<400> 154 

aattctttac ttaaatcaac aaaetcatct tcctcaagco ccagaccatg gtaggcagcc 60 

ctccctctcc atcccctcac cccacccctt agccacagtg aagggaatgg aaaatgagaa 120 

gecacgaggg cccctgccag ggaaggccgc cccagatgtg tggtgagcac agtcagtgca 180 

gctgtggctg gggcagcagc tgccacaggc tcccccctat aaattaagtt cctgcagcca 240 

cagctgtggg agaagcatac ttgtagaagc aaggceagtc cagcatcaga aggcagaggc 300 



gggtgaccga cttagcccgg ccagaccctc agcacctgga 60 

gtgaggctgg gagcgaggac r.tgccrrgag cttgtcaaac 120 

cgcctgcatt ragarggetc; ccgcaaagaa gggLggr.gag ISO 

catcaacgaa gtggtaaccc gagaatacac catcaacatt 240 

gggcttcaag aagcgtacac ctccggcact caaagagatt 300 

gatgggaact ccagatgtgc gcattgacac caggctcaac 360 

aataaggaat gtgccatacc gaatccgtgt gcggctgtcc 420 

agattcacca aataagctot atacttcggt tacctatgta 480 

tctacagaca gtcaatgtgg atgagaacta atcgctgatc 540 
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agcatcagtg actcccagcc atggaatgaa cggaggacac agagctcaga gacagaacag 360 
gccaggggga agaaggagag acagaatagg ccagggcatg gcggtgaggg a 411 

<210> 155 
<211> 421 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc^feature 
<222> (1) .7. (421) 
<Z23> n = A,T,C or G 



<400> 155 

tgatgaacct gggtgggetg gcagtagccc gagatgatgg gctcttctct ggggatccca 60 

actggttccc taagaaatcc aaggagaatc ctcggaactn ctcggataac cagctgcaag 120 

agggcaagaa cgtgatcggg ttacagatgg geaccaaccg cggggcgtct cangcaggca 180 

tgactggcta cgggatgcca cgccagatcc tctgatccca ccccaggcct tgcccctgcc 240 

ctcccacgaa tggttaatat atatgtagat a-atatttta gcagtgacac tcccagagag 300 

ccccagagct ctcaagctcc tttctgtcag ggtggggggt tcaagcctgt cctqtcaccr 360 

ctgaagtgcc tgctggcatc rcccccccca tgettactaa tacattccct tccccatagc 420 



<210> 156 
<211> 670 
<212> DNA 
<213> Homo sapien 



<400> 156 

agcggagctc cctcccctgg tggctacaac ccacacacgc caggctcagg catcgagcag 60 

aaetccagcg actgggtaac cactgacatt caggtgaagg tgcgggacac ctacctggat 120 

acacaggtgg tgggacagac aggtgtcatc cgcagtgtea cggggggcat grgctctgtg 180 

tacctgaagg acagtgagaa ggttgtcagc atctccagtg agcacctgga gcctatcacc 240 

cccaccaaga acaacaaggt gaaagtgatc ctgggcgagg atcgggaagc cacgggcgtc 300 

ctactgagca ttgatggtga gcatggcatt gtccgtacgg accttgatga gcagctcaag 360 

atcctcaacc cccgcttcct gcggaagcr.e ctggaagcct gaagcaggca gggccgctgg 4 20 

acttcgtcgg acgaagagcg atcctccttc ctcccctggc c=ttggctgt gacacaagat 480 

cctcctgcag ggctaqgcgg attgttctgg atctcctttt gtttttcctt ttaggtttcc 540 

atcttttccc tccctggtgc -cattgcaat ctgagtagag tctgggggag ggtccccacc 500 

Ctcctgtacc ccctccccac agctcgcttt tgttgtaccg tctttcaata aaaagaagct 660 

gtttggtcta 570 



<210> 157 
<211> 421 
<212> DNA 
<213> Homo sapien 



<400> 157 

ggttcacagc actgctgctt gtgtgttgcc ggccaggaat tccaggctca caaggctatc 60 

ttagcagctc gttctccggc ttttagtgcc atgtttgaac atgaaatgga ggagagcaaa 120 

aagaatcgag ttgaaaccaa tgatgtggag cctgaagttt ttaaggaaat gatgtgcttc 180 

atttacacgg ggaaggctcc aaacctcgac aaaatggctg atgatttgct ggcagctgcc 240 

gacaagtatg ccctggagcg cttaaaggtc atgtgtgagg atgccctctg cagttaacctg 300 

tccgtggaga acgctgcaga aatcctcacc ctggccgacc tccacagtgc agatcagttg 360 

aaaacccagg cagtggattt catcaactat catgcttcgg atgtcttgga gacctcttgg 420 
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g 421 

<210> 158 
<211> 321 
<212> DNA 
<213> Homo sapien 

<400> 1S8 

tcgtagccat ttttctgctc ctttggagaa tgacgccaca ctgactgctc attgtcgttg 60 

gttccatgcc aattggtgaa atagaacctc atccggtagt ggagccggag ggacatcttg 120 

tcatcaacgg tgatggtgcg atttggagca taccagagct tggtgttctc gccatacagg 180 

gcaaagaggt tgtgacaaag aggagagata cggcatgcct gtgcagceet gatgcacagt 240 

tcctctgctg tgtactctcc actgcccayc uggaggggct ccctgtccga cagatagaag 3O0 

atcacttcca cccctggctt g 321 

<210> 159 
<211> 596 
<212> DNA 
<213> Homo sapien 



<4O0> 159 

uggcacactg ctctiaagaa actatgawga tctgagattt ^tttgtgtat gtttttgact 60 

cttttgagtg gcaatcatac gcgtctctat agangtacat acctccttgc acaaatggag 120 

gggaattcat tttcatcact gggagtgtce ttagtgtata aaaaccatgc tggtatatgg 180 

cttcaagttg taaaaatgaa agtgacttto aaagaaaata ggggatggcc caggatctcc 240 

actgataaga ctgtttttaa gtaacctaag gacctttggg tctacaagta tatgtgaaaa 300 

aaatgagact tactgggtga ggaaattcat tigtttaaaga tggtcgtgtg tgtgtgtgtg 3S0 

igtgtgtgtg ttgtgttgtg ttrtcttttt caagggaggg aatttattat ttaccgttgc 420 

ctgaaattac tgkgtaaata tatgtytgat aatgatttgc tytttgvcma ccaaaattag 480 

gvctgtataa gtwctaratg cmtccctggg kgttgatytt ccmagatatt gatgatamcc 540 

cttaaaattg taaccygcct -tttcccttt gctytcmatt aaagtctatt craaaag 596 



<210> 160 
<211> 51S 
<212> DNA 
<213> Homo sapien 



<400> 160 

gggggtaggc tctttattag acggttattg ctgtactaca gggtcagagt gcagtgtaag 60 

cagtgtcaga ggcccgcgct cagcccaaga atgtggattt tctctcccta ttgatcacag 120 

tgggtgggtt tettcagaaa agccccagag gcagggacca gtgagctcca aggttagaag 180 

tggaactgga aggcttcagt cacatgctgc ttceacgctt ccaggctggg cagcaaggag 240 

gagatgccca tgacgtgcca ggtctcccca tctgacacca gtgaagtctg gtaggacagc 300 

agccgcacgc ctgcctctgc caggaggcca accarggtag gcagcattgc agggtcagaq 360 

gtctgagtsc ggaataggag caggggcagg tccctgcgga gaggcacttc tggcetgaag 420 

acagctccat tgagcccctg cagcacaggy gcagtgcctc ggaccaagcc cacagcctgg 4 80 

taaggggcgc ctgccagggc cacggccagg aggca 515 



<210> 161 
<211> 936 
<212> DNA 
<213> Homo sapien 

<400> 161 

taatttctta gtcgtttgga atccttaagc acgcaaaagc cttgaacaga agggttcaca 60 
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aaggaaccag ggttgtctta tggcatccag ttaagccaga gctgggaatg cctctgggtc 120 

atccacatca ggagcagaag cacttgactt gtcggtcctg ctgccacggt ttgggcgccc 180 

accacgccca cgtccacctc gtcctcccct gccgccacgt cetgggcggc caaggtctcc 240 

aaaattgatc tccagctgag acgttatatc atttgctggc ttccggaaat gatggtccat 300 

aaccgaatct tcagcatgag cctcttcact ctttgattta rgaagaacaa atcccttctt 360 

ccactgccca tcagcacctt catttggttt tcggatatta aattctactt ttgcccggtc 420 

cttattttga atagccttcc actcatccaa agtcatctct tttggaccct cetcttttac 480 

ctcttcaact tcattctccc tattttcagt gtctgccact ggatgatgtt cttcaccttc 540 

aggrgtttcc tcagtcacat ttgattgatc caagtcagtt aattcgtctt tgacagttcc 600 

ncagttgtga gatocgctac ctccacgttt gtcctegtgc ttcaggccag atctatcact 660 

cccactatgc ctatcaaatt cacgtttgcc acgagaatca aatccatctc ctcggcccat 720 

tccacgtcca cggccccctc gacctcttcc aagaccacca egacctcgaa taggteggtc 780 

aataatcggt ctatcaactg aaaattcgce tcctccaccc ttttcttcaa gtggc-tttc 840 

gaatcttcgt tcacgaggtg gtcgcctttc tggtcttcta tcaattattt tcccuccacc 900 

ctgaagttgt tgatcaggtc ttcttccaac tcgtgc 936 



<210> 162 

<211> 950 

<212> DNA 

<223> Homo sapien 



<400> 162 

aagcggargg acctgagtca gccgaatcct agccccttcc cttgggcctg ctgtggugcE 60 

cgacatcagt gacagacgga agcagcagac catcaaggct acgggaggcc cggggcgctc 120 

gcgaagatga agtttggctg cctctccttc =ggcagcctt atgctggctt tgtcttaaat 180 

ggaatcaaga ctgtggagac gcgctggcgt cccctgctga gcagcoagcg gaactgtacc 240 

atccccgtcc acattgctca cagggactgg gaaggcgatg cctgtcggga gctgctggtq 300 

gagagactcg ggatgactcc tgctcagatt caggccttgc tcaggaaagg ggaaaagttt 360 

ggtcgaggag tgatagcggg actcgttgac attggggaaa ctttgcaatg ccccqaagac 420 

ttaactcccg atgaggttgt ggaactagaa aatcaaqctg cactgaccaa cctgaagcag 480 

aagtacctga ctgtgatttc aaaccccagg tggttoctgg agcccatacc taggaaagga 540 

ggcaaggatg tattccaggt agacatccca gagcacctga tccetttggg gcatgaagtg 600 

tgacaagtgt gggctcctga aaggaatgtt ccrgagaaac cagctaaate atggcacctt 660 

caattcgcca tcgtgacgca gacctgtata aattaggtta aagatgaatt tccactgctt 720 

tggagagtcc cacccactaa gcactgtgca tgtaaacagg ttcctttgcc cagatgaagg 730 

aagtaggggg tggggcttt; cttg-gtgat gcctccttag gcacoeaggc aatgtctcaa 840 

gtactttgac cttagggcag aaggcaoagc tgccagtaaa tg-ctcagca ttgctgccaa 900 

ttttggtcct gccagtti:cc ggattgtaca aataaatgtq ttgtagatga 950 



<210> 163 
<211> 475 
<212> DNA 
< p 213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (475) 
<223> n = A, T, C or G 



<400> 163 

tcgagcggcc gcccgggcag gtgtcggagt ccagcacggg aggcgtggtc ttgtagtcgc 60 

cctccggctg cccattgctc tcccactcca cggcgatqtc gctgggatag aagcctctga 120 

ccaggcaggt caggctgacc tggttcttgg ccatctcctc ccgggatggg ggcagggtgc 180 

acacccgtgg ttctcggggc tgccctttgg ctttggagat ggttttctcg atgggggctg 240 

ggagggcttt gttggaqacc ttgcacttgt actecttgcc attcaaccag tcccggcgca 300 
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ngacggtgag gacgctnacc acacggtacg ngctggtgta ctgctcctcc cgcggctttg 360 
tcttggcatt atgcacctcc acgcegtcca cgtaccaatt gaacttgacc tcagggtctt 420 
cgtggctcac gtccaccacc acgcatgtaa cctcaaanct cggncgcgan cacgc 475 

<210> 164 

<2H> 476 

<212> DNA 

<213> Homo sapien 



<i00> 164 

agcgtggtcg cggccgaggt ctgaggttac atccgtggtg gtggacgtga gccacgaaga 60 

ccctgaggtc aagttcaact ggtacgtgga cggcgtggag gtgcataatg ecaagacaaa 120 

gccgcgggag gagcagtaca acagcacgta ccgtgtggtc agcgtcctca ccgtcctgca 180 

ccaggactgg ctgaatggca aggagtacaa gtgcaaggtc tccaacaaag ccctcccagc 240 

ccccatcgag aaaaccatct ccaaagccaa agggcagccc cgagaaccac aggtgtacac 300 

cctgccccca tcccgggagg agatgaccaa gaaccaggtc agcctgacct gcctggtcaa 360 

aggcttetar cccagcgaca tcgcccgtgg aytgggagag caatgggcag ccggagaaca 420 

actacaagac cacgcccccc gtgctggact ccgacacctg ccgggcggcc gctcga 476 



<210> 165 

<2U> 256 

<212> DMA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> tl) . . . (256) 

<223> n = A, ?, C or G 



<40Q> 165 

agcgtggctn cggccgaggt cccaaccaag gctgcancct ggatgceotc aaagtcttct 60 

gcaacatgga gactggtgag acctgcgtgt accccaccca gcccagtgtg gcccagaaga 120 

accggtacat cagcaagaac cccaaggaca agaggcatgt ctggttcggc gagagcacga 180 



ccgatggatt ccagctcgag tatggcggcc agggctccga ccctgccgat gtggacctgc 
ccgggcggnc gctcga 

<21C> 166 
<211> 332 
<212> DNA 
<213> Homo sapien 



<400> 166 

agcgtggtcg cggccgaggt caagaacccc. gcccgcacct gccgtgacct caagatgtgc . _60_ 

cactctgact ggaagagtgg acagtactgg attgacccca accaaggctg caacctggat 120 

gccatcaaag tcttccgcaa catggagact ggtgagacct gcgtgtaccc cactcagccc 180 

agtgtggccc agaagaactq gtacatcagc aagaacccca aggacaagag gcatgtctgg 240 

ttcggcgaga gcatgaccga rggatrccag ttcgagtatg gcggccaggg ctccgaccct 300 

gccgatgtgg acctgcccgg gcggccgctc ga 332 



<210> 167 
<211> 332 
<212> DNA 
<213> Homo sapien 



<220> 
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<221> misc feature 
<222> (1| .7. (332) 
<223> n = A,T,C or G 



<i00> 167 

Lcgagcggtc gcccgggcag gtccacatcg gcagggtcgg agccctggcc gccatactcg 60 

aactggaatc catcggncat gctctcgccg aaccagacat gcctcttgnc cttggggttc 120 

ttgctgatgt accagntctt ctgggccaca ctgggctgag tggggtacac gcaggtctca 180 

ccantctcca tgttgcanaa gactttgatg gcatccaggt zgcagccttg gttggggtca 240 

atccagtact ctccactctt ccagacagag tggcacatct tgaggtcacg gcaggtgcgg 300 

gcggggttct tgacctcggt cgcgsccacg ct 332 



<210> 168 
<211> 276 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (276! 
<223> n = A, T, C or G 



<400> 168 

tcgagcggcc gcccgggcag gtcctcctca gagcggtagc tgttettatt gccccggcag 60 

cctccataga tnaagttatt gcangagttc ctctccacgt caaagtacca gcgtgggaag 120 

gatgcacggc aaggcccagt gactgcgttg gcggtgcagt attcttcata gttgaacata 180 

tcgctggagt ggacttcaga atcctgcctt ctgggagcac ttgggacaga ggaatccgct 240 

gcattcctgc tggtggacct cggccgcgac cacgct 276 



<210> 169 
<211> 276 
<212> DNA 
<213> Homo sapien 



<400> 169 

agcgtggtcg cggccgagqt ccaccagcag gaatgcagcg gattcctctg tcccaagcgc 60 

tcccagaagg caggattctg aagaccactc cagcgatatg tucaactatg aagaatactg 120 

caccgccaac gcagtcactg ggccttgccg tgcatccxtc ccacgctggt actttgacgt 180 

ggagaggaac tcctgcaata acttcatcta tggaggctgc cggggcaata agaacagcta 240 

ccgctctgag gaggacctgc ccgggcggcc gctcga 27 6 



<210> 170 

<211>-332 - - ■ - - 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (332) 
<223> n = A,T,C or G 

<40Q> 170 

tcgagcggcc gcccgggcag gtccacatcg gcagggtcgg agccctggcc gccatactcg 
aactggaatc catcggtcat gctctcgccg aaccagacat gcctcttgtc cttggggttc 
ttgctgatgt accagttctt ctgggccaca ctgggctgag tggggtacac gcaggtctca 
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ccagtctcca tgttgcagaa gacttcgatg gcatccaggt tqcagccttg gttggggtca 240 
atccagtact ctccactctt ccagccagaa cgccacatct tgaggtcacg gcangtgcgg 300 
gcggggttct tgacctcggc cgcgaccacg ct 332 

<210> 171 

<211> 333 

<212> DNA 

<213> Homo sapien 



<400> 171 

agcgtggtcg cggccgaggt caagaaaccc cgcccgcacc Cgccgtgacc tcaagatgtg 60 

ecacrctggc tggaagagtg gagagtactg gattgacccc aaccaaggct gcaacctgga 120 

tgccatcaaa gtcctctgca acatggagac tggtgagacc tgcgtgtacc ccactcagcc 180 

cagtgtggcc cagaagaact ggtacatcag caagaacccc aaggacaaga ggcatgtctg 240 

gctcggcgag agcatgaccg atggattcca gttcgagtat ggcggccagg gctccgaecc 300 

tgccgatgtg gacctgcccg ggcggccgct cga 333 



<210> 172 
<2U? 527 
<212> DNA 
<213> Homo sapien 

<220> 

<221> rnisc_f eature 
<222> (1) . . . (527) 
<223> n - A,T,C or G 



<400> 172 

agcgtggtcg cggccgaggt cctgtcagag tggcactcgt agaagntcca ggaaccctga 60 

actgtaaggg ttctCcatca gtgccaacag gatgacatga aatgacgtac tcagaagtgt 120 

cctgnaatgg ggcccatgan atggttgnct gagagagagc ttcttgtcct acattcggcg 180 

ggtatggtct cggcctatgc cttatggggg tggccgttgn gggcggtgng gtccgcctaa 240 

aaccatgttc ctcaaagatc attr.gttgcc caacactggg ntgctgacca naagtgccag 300 

gaagctgaat accatttcca gtgtcatacc nagggtgggc gacgaaaggg gtctttrgaa 360 

ctgtggaacg aacatccaag atctctgntc catgaaga" ggggtgtgga agggttacca 420 

gttggggaag ctcgctgtct ttttccttcc aatcangggc ticgctcttct gaatattctt 480 

cagggcaatg acataaattg tatattcggc tcccggtc.-c aggccag 527 



<230> 173 
<211> 635 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> 11) . . . (635) 
<223> n = A,T,C or G 



<400> 173 

tcgagcggcc gcccgggcag gcccaccaca eccaattect cgctggtatc atggcagccg 60 

ccacgtgcca ggattaccgg ctacatcatc aagtatgago agcctgggtc tcctcccaga 120 

gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattactgg cctggaaccg 180 

ggaaccgaat atacaattta tgtcattgcc ctgaagaaca atcagaagag cgagcccctg 240 

attggaagga aaaagacaga cgagcttccc caactggtaa cccttccaca ccccaatctt 300 

catggaccag agatcttgga tgttccttcc acagtccaaa agaccccttt cgtcacccac 360 
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cctgggtatg acactggaaa cggtattcag cttcctggca cttctggtca gcaacccagt 420 

gttgggcaac aaatgatctt tgangaaeat ggntttaggc ggaccacacc ggccacaacg 480 

ggcaccecca taaggcatag gccaagaaca tacccgncga atgtaggaca agaagctctn 540 

tctcanacaa ncatctcatg ggccccattc cangacactt ctgagtacat canttcatgg 600 

catcctggtg gcactgataa aaacccttac agtta 635 



<210> 174 
<211> 572 
<212> DNA 
<213> Homo sapien 

<22C> 

<221> misc_feature 
<222> (1) - - • (572) 
<223> n - A,T,C or G 



<400> 174 

agcgtggtcg cgggcgaggt cctgtcagag tggcactggt agaagtccca ggaaccctga 60 

actgtaaggg ttcttcatca gtgccaacag gatgacatga satgatgtac tcagaagtgt 120 

cctggaatgg ggcccatgag atggttgtct gagagagagc ztcttgtcct acattcggcg 180 

ggtatggtct tggcctatgc cttatggggg tggccgttgt gggcggtgtg gtccgcctaa 240 

aaccatgttc ctcaaagatc atttgttgcc caacactggg ttgctgacca gaagtgccag. 300 

gaagctgaat accatttcca gtgtcatacc cagggtgggt gaogaaaggg gtcttttgaa 360 

ccgtggaagg aacatccaag atctcrggtc catqaagatt ggggtgtgga agggttacca 420 

gttggggaag ctcgtctgtc tttttccttc caatcanggg ctcgctcttc tgattatt=t 480 

tcagggcaat gacataaatt gtatattcgg ntcccgggtn cagccaataa taataaccct 540 

ctgtgacacc anggcggggc ccaagganca ct -572 



<210> 175 
<211> 372 
<212> DNA 
<213> Homo sapien 

<220> 

<221> raisc_feature 
<222> (l; . . . (372) 
<223> n » A,T,C or G 



<400> 175 

agcgtggtcg cggccgaggt cctcaccaga ggtaccacct acaacatcat agtggaggca 60 

ctgaaagacc agcagaggca toaggttcgg gaagaggttg ttaccgtggg caactctgtc 120 

aacgaaggct tgaaccaacc tacggatgac tcgtgctttg acccctacac agtttcccat 190 

tatgccgttg gagatgagtg ggaacgaatg tctgaatcag get ttaaact_ gttgtgccag_ _ _ 240 

tgettanget ttggaagtgg tcatttcaga tgtgattcat ctagatggtg ccatgacaat 300 

ggtgtgaact acaagattgg agagaagtgg gaeegtcagg gagaaaatgg acctgcccgg 360 

gcggccgctc ga 37 2 



<210> 176 
<211> 372 
<212> DNA 
<213> Hono sapien 

<220> 

<221> misc_feature 
<222> (1) ... (372) 



WO 00/36107 57 PCTAJS99/30270 



<223> n - A,T,C or C 



<400> 176 

tcgagcggcc gcccgggcag gtccattttc tccctgacgg tcccacttct ctccaatctt 60 

gtagttcaca ccattgtcat ggcaccatnt agatgaatca catctgaaat gaccacttce 120 

aaagcctaag cactggcaca acagtiitaaa gcctgactca gacattcgtt cccactcatc 180 

tccaacggco taatgggaaa ctgtgtaggg gtcaaagcac gagtcatccg taggttggtt 240 

caagccttcg ntgacagagt tgeecacggt aacaacctct tcccgaacct tatgcctctg 300 

ctggtctttc agtgcctcca ctacgatgtt gtaggtggta cctctggtga ggacctcggc 360 

cgcgaccacg ct 372 

<210> 177 
<211> 269 
<212> DMA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (i) . . . (269) 
<223> n = A,T,C G 

<400> 177 

agcgtggccg cggccgacgt ccattggctg gaacggcatc aacttggaag ccagtgateg 60 

tcccagcctt ggttctccag ctaatggtga tggnggtctc agtagcatct gtcacacgag 120 

cccttcr.tgg tgggctgaca ttetccagag tggtgacaac accctgagct ggtctgcttig 180 

tcaaagtgtc cttaagagca tagacactca cttcatattt ggcgnccacc ataagrcctg 240 

atacaaccac ggaatgacct gtcaggaac 

<210> 178 
<211> 529 
<212> DNA 
<213> Homo sapien 



.269 



60 



240 
300 
360 
420 
480 



<400> 178 

tcgagcggcc gcccgggcag gccctcagac cgggttc.ga gtacacagtc agtgtggtig 

cct^gcacga tgatatggag agccagcccc tgattygaac ccoctecaca gctattccrg 120 

caccaactga cctgaagttc actcaggtca cacccacaag cctgagcgcc cagtggacac 190 

eacccaatct tcagctcact ggatatcgag tgcgggtgac ccccaaggag aagaccggac 

caatgaaaga aatcaacctt gctcctgaca gctcatccgt ggttgtatca ggacttatgg 

cggccaccaa atatgaagtg agtgtctatg ctcttaagga cactttgaca agcagaccag 

cteagggtgt tgtcaccact ctggagaatc tcagcccacc aagaagggct cgtgtgacag 

atgctactga gaccaccatc accattagct ggagaaccaa gactgagacg atcactggct 

tccaagtrga tgccgttcca gccoatggac ctcggccgcg accacgctt 529 

<210> 179 
<211> 454 
<212> DNA 
<213> Homo sapien 

<220> 

<221> iaicc_feature 
<222> (1) . . . (454) 
<223> n = A,T,C or C 



<400> 179 
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agcgtggtcg cggccgaggt ctggccgaac tgccagtgca cagggaagat gtaeatgtta 

tagntcttct cgaagccccg ggccagcagc tccacggggt ggtctcctgc ctccaggcgc 

ttctcattct catggatctt cttcacccgc agcctccgct tctcagtcag aaggttgttg 

tcctcatcsc tctcatacag ggtgaccagg acgttcttga gccagtcccg catgcgcagg 

gggaattcgg tcagctcaga gcccaggcaa ggggggatgt atttgcaagg cccgatgtag 

tccaagtgga gcttgtggcc cttcttggtg ccctccaagg tgcactttgt ggcaaagaag 

tggcaggaag agtcgaaggt cttgttgtca ttgctgcaca ccttctcaaa cccgccaatg 
ggggctgggc agacctgccc gggcggccgc tcga 

<210> 180 
<211> 454 
<212> DNA 
<213> Homo sapicn 

<220> 

<221> misc^feature 
<222> (1) ... (454) 
<223> n - A,T,C or G 

<400> 180 

tcgagcggcc gcccgggcag gtctgcccag cccccattgg cgagtttgag aaggngtgca 

gcaatgacaa caagaccttc gactcttcct gccacttctt tgccacaaag tgcaccctgg 

agggcaccaa gaagggccac aagctccacc tggactacat cgggccttgc aaatacatcc 

ccccttgcct ggactctgag ctgaccgaat tccccctgcg catgcgggac tggctcaaga 

acgtcctggt caccctgtat gagagggatg aggacaacaa ccrtctgact gagaagcana 

agctgcgggt gaagaanatc catgagaatg anaagcgcct gnaggcanga gaccaccccg 

tggagctgct ggcccgggac Ctcgagaaga actataacat gtacatcttc cctgtacact 
ggcagttcgg ccagacctcg gccgcgacca cgct 

<21C> 181 
<211> 102 
<212> DNA 
<213> Homo sapien 

<22C> 

<221> mis=_:eature 
<222> (1) • • • (102} 
<223> n = A, T,C or G 

<400> 181 

agcgtggntg cggacgacgc ccacaaagcc attgtatgta gttttanttc agctgcaaan 
aataccncca gcatccacct tactaaccag catatgcaga ca 

<210> 182 
<211> 337 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (337) 
<223> n - A,T,C or G 



60 
120 
180 
240 
300 
360 
4 20 
454 



60 
120 
180 
240 
3O0 
360 
. 420 
454 



<400> 182 

tcgagcggrc gcccgggcag gtctgggcgg atagcaccgg gcatattctg gaatggatga 
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ggtctggcac cctgagcagc ccagcgagga crtggtetta gttgagcaat ttggctagga 120 

ggatagtatg caccacggtt ctgagtctgt gggatagctg ccatgaagna acctgaagga 180 

ggcgctggct ggtangggtt gattacaggg ctgggaacag ctcgtacact tgccattctc 240 

tgcatatact ggntagtgag gcgagcctgg cgctcttctt tgcgctgagc taaagctaca 300 

tacaatggc^ ttgnggacct cggccgcgac cacgctt 337 

<210> 183 
<211> 37 4 
<212> DNA 
<213> Homo sapien 



<40O> 183 

tcgagcggcc goccgggcag gtccattttc tccctgacgg tcccacttct crccaatctc 60 

gtagttcaca ccattgtcat gacaccatct agatgaatca catctgaaat gaccacttcc 120 

aaagcctaag cactggcaca acagtttaaa gcctgattca gacattcgtc cccactcatc 180 

tccaacggca taatgggaaa ctgtgtaggg gtcaaagcac gagtcatccg taggttggtt 240 

caagccttcg titgacagaag ttgcccacgg ttaacaacctc ttcccgaacc ttatgcctct 300 

gctggtcttt caagtgcctc cactatgatg ttgtaggtgg cacctctggc gaggacctcg 360 

gccgcgacca cgct 374 



<210> 184 
<211> 375 
<2i2> DNA 
<213> Homo sapien 



<220> 

<221> misc_£eature 
<222> (lj . . . (375) 
<223> n = ft, T, C or G 



<400> 184 

agcgtggttt gcggccgagg tcctcaccan aggtgccacc tacaacatca tagtggaggc 



60 



actgaaagac cagcagaggc ataaggtu=g ggaagagg-t gttaccgtgg gcaactctgt 120 

caacgaaggc ttgaaccaac ccacqgatga ctcgtgcttt gacccctaca cagnttccca 180 

ttatgccgtu ggagatgagt gggaacgaat gr.crgaatca ggctttaaac tcttgcgcca 240 

gtgcttangc tttggaagtg gtcatttcag acgtgactca tctanatggt gtcacqacaa 300 

tggtgngaac tacaagattq gagagaagtg cnaccgtcag ggganaoaat ggacctgccc 360 

gggcggcncg ctcga 375 



<210> 185 
<211> 148 
<212> DNA 
<213> Homo, sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (148) 
<223> n = A, T, C or G 



<400> 165 

agcgtggtcg cggccgaggt ctggcttnct gctcangtga ttatscrgaa ocatccaggc 
caaataagcg ccggctatgc ccccgnattg gattgccaca cggctcacat tgcatgcaag 
tttgctgagc tgaaggaaaa gattgatc 



<210> 186 
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<211> 397 
<212> DNA 
<213> Homo sapien 



<22Q> 

<221> misc_feature 
<222> (1)...(397) 
<223> n = A,T,C or G 



<400> 186 

tcgaocggcc gcccgggcag gtccaattga aacaaacagt tctgagaccg ttcttccacc 60 

actgattaag agtggggngg cgggtattag ggataatatt catttagcct cctgagcttt 120 

ctgggcagac ttggtgaccc tgccagctcc agcagccttc tggtccactg ctttgatgac 180 

acccaccgca actgtctgtc tcatatcacg aacagcaaag cgacccaaag gtggatagcc 240 

tgagaagctc tcaacacaca tgggcttgcc aggaaccata tcaacaatgg geageatcac 300 

cagacttcaa gaatttaagg gccatcttcc agccttttac cagaacggcg atcaarcttt 360 

tccttcagct cagcaaactt gcatgcaatg tgagccg 397 



<210> 187 
<211> 584 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (584) 
<223> n - A,T,C or G 



<400> 187 

tcgagcggcc gcccgggcag gtccagaggg ctgtgctgaa gtttgctgct gccactggag 
ccac:ccaat tgctggccgc ttcactcctg gaaccttcac taaccagatc caggeagcct 
tccgggagcc acggcttctt gtggn^actg accccagggc tgaccaccag cctctcacgg 
aggcatctta tgttiaaccta cctaccattg cgctgtgtaa cacagattct cecctgcgci: 
atgtggacat tgccatccca Igcaacaaca agggagctca ctcagngggg tttgatgtgg 
tggatgctgg ctcgggaagt tctgcgcatg cgtggcacca tttcccgtga acaccca-gg 
gangncatgc ctgatctgga cttccacaga gaccctgaag agattgaaaa agaagaacag 420 
gctgnttgct ganaaagcaa gtgaccaagg angaantttc angggtgaaa nggaccgccc ISO 
ccgcccctga atitcactgct aetcaacctg angntgcaga ccggtcttga aggngnacan 540 
gggccctctg ggcctaLcta agcancttcg gtcg^gaaca cgnt 584 



60 
120 
180 
240 
300 
360 



<210> 188 
<211> 579 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> !1) . . . (579) 
<223> n - A,T,C or G 



<400> 188 

agcgcgngtc gcggccgagg tgctgaatag gcacagaggg cacctgtaca ccttcagacc 60 

agtctgcaac ctcaggctga gtagcagtga actcaggagc gggagcagtc cattcaccct 120 

gaaattcctc cttggncact gccttcccag cagcagcctg ctcttctttt tcaatctctt 180 

caggatctct gtagaagtac agatcaggca tgacctccca tgggtgttca cgggaaatgg 240 
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300 



tgccacgcat gcgcagaact tcccgagcca gcatccacca catcaaaccc actcagtgag 

ctcccttgtt gttgcatggg atgggcaatg tccacatagc gcagaggaga atctgtgtta 360 

cacagcgcaa tggtaggtag gttaacataa gatgcctccg cgagaagctg gtggtcagcc 420 

ctggggteaa gtaaccacaa gaagccgtgg ctcccggaag gctgccLgya tctggttagt 480 

gaaggntcca ggagtgaagc ggccaacaat tggagtggct tcagtggcaa qcagcaaact 540 

teagcacaag ccctctggac ctgcccggcg gccgctcga 57 9 

<210> 189 
<211> 374 
<212> DNA 
<213> Homo sapien 



<220? 

<221> misc_feature 
<222> [1),7. (374) 
<223> n = A, T,C or G 



<400> 189 

tcgagcggcc gcccgggcag gtecattttc tcccrgacgg ncccacttct ctccaatctt 60 

gtagttcaca ccatrgtcat cgcaccatct agatgaacca catctgaaat gaccacttec 

aaagcctaag cactggcaca acagtt-aaa gcctgattca gacatccgtt cccaccca-c 

tceaacggca taatgggaaa ctgLglaggg gtcaaagcac gagtcatccg taggtcggct 

caagcettcg ttgacagagt tgcccacggt aacaacctcn recccgaacc tcatgcctct 300 

gctgggcttt cagngcctcc actatgatgn tgtagggggg cacctctggn gangacctcg 360 
gccgcgacea cgct 374 



120 
180 
240 



<210> 190 
<211> 373 
<212> DMA 
<213> Homo sapien 



<220> 

<221> mi3c_f'eature 
<222> (1 ; . . . (373) 
<223> n = A,T,C or G 



<4005 
agcgtggtcg 
ctgaaagacc 
aacgaaggc- 
tatgccgttg 
tgcttangct 
tggr.gngaac 
ggcggccgct 



150 
cggccgaggt 
agcagaggca 
tgaaccaacc 
gagatgagtg 
ttggaagtgg 
tacaagattg 
cga 



cctcacc.aga 
-aaggctcgg 
cacggatgac 
ggaacgaatg 
gtcatttcag 
gagagaagtg 



ggtgccacct 
yaagaqqttq 
tcgtgccttg 
tctgaatcag 
atgtgattca 
gnaccgncag 



acaacatcac 
tcaccg^ggg 
acccctacac 
gctttaaact 
tctagatggt 
ggagaaaatg 



agtggaggca 
caactcrgtc 
agtttcccat 
gctgtgccag 
gccatgacaa 
gacctgcccg 



60 
120 
180 
240 
300 
360 
373 



<210> 191 
<211> 354 
<212> DNA 
<213> Komo sapien 

<220> 

<221> misc_f eature 
<222> (1) ... (354) 
<223> n = A,T,C or G 
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<400> 191 



agcgtggtcg cggccgaggt ccacatcggc 
ctggaatcca tcggtcatgc tctcgccgaa 
gctgatgtac cagttcttct gggccacact 
agtetccatg ttgcagaaga ctttgatggc 
ccagtactct ccactcttcc agccagagtg 
gggggntttt gcggctgccc tccggncttc 



agggtcggag 
ccagacatgc 
gggctgagtq 
atccaggntg 
gcacatcttg 
ggntgtnctc 



ccctggccgc catactcgaa 
ctcttgtcct tggggttctt 
gggtacacgc aggtetcacc 
caaccttggt tggggtcaat 
aggtcacggc aggtgcggnc 
natctgctgg ctca 



60 
120 
190 
240 
300 
354 



<210> 192 

<211> 587 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> [1) ... (587) 
<223> n = A,T,C or G 

<400> 132 

tcgagcggcc gcccgggcag gtctcgcggt cgcactggcg atgctggtcc tgttggtccc 60 

cccggccctc ctggacc^cc tggcccccct ggtcctccca gcgctggttt cgaettcagc 120 

ttcctgcccc agccacctca agagaaggct cacgatggtg gccgctacta ccgggctgat 180 

gatgccaatg tggttcgtga ccgtgacctc gaggtggaca ccaccctcaa gagcctgagc 240 

cagcagatcg agaacatccg gagcccagag ggcagncgca agaaccccgc ccgcocctgc 300 

cgtgacctca agatgtgcca ctctgactgg aagagtggag agtaccggat tgaccccaac 360 

caagctgcaa cctggatgcc atcoaagtct tctgcaacat ggagactggt gagacctgcg 420 

tgtaceccac tcagcccagt gtggcccaaa agaactggta catcagcaag aaccceaagg 480 

acaagaagca tgtctggtte ggcgagaaca tgaccgatgg attccagttc gagtatggcg 540 

ggcagggctc cgaccctgcc gatggggacc ttggccgcga acacgct 587 

<210> 193 

<211> 98 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (98) 
<223> n = A,T,C or G 

<400> 193 

agcgtggnng cggccgaggt ataaatatcc agnccatatc ctccctccac acgetganag 60 
atgaagctgt ncaaagatct cagggtggan aaaaccat 98 

<210> 194 
<211> 240 
<212> DNfl 
<213> Homo sapien 

<T400> 194 

tcgagcggcc gcccgggcag gtccttcaga cttggactgt gtcacactgc caggcttcca 60 

gggctccaac ttgcagacgg cctgttgtgg gacagtctct gtaatcgcga aagcaaccat 120 

ggaagacctg ggggaaaaca ccatggtttt atccaccccg agatctttga acaacttcat 180 

ctctcagcgt gcggagggag gctctggact ggatatttct acctcggccg cgaccacgcc 240 
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<210> 195 
<211> 400 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (400) 
<223> n » A, T, C or G 



<4G0> 195 

cgagcgggcg accgggcagg tncagaotcc aa-ccanana accaccaagc cagatgtcag 60 

aagctacacc atcacaggtt tacaaccagg cactgactac aaganctacc tgcaeacrcrt 120 

gaatgacaat gctciggagct cccctgtggt catcgacgcc tccoctgcca ttgatgcacc 180 

atccaacctg cgtttcctgg ccaccacatc caattccctg ctggtatcat ggcagccgcc 240 

acgtgccagg attaccggta catcatsnag tacganaagc ctgggcctcc tcecagagaa 300 

gnggtccctc ggccccgccc tgncgtccca naggntacta ttactgngcc ngcaaccggc 360 

aaccgatatc nattttgnca ttggccttca acaataatta 400 



<210> 196 
<211> 494 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (4 94 ) 
<223--> n = A,T,C or G 



<400> 196 

agcgtggttc gcggccgang tcctgtcaga gtggcactgg tagaagttcc aggaaccctg 60 

aactgtaagg gttcttcatc agngccaaca ggatgacatg aaacgatgta ctcagaagtg 120 

tcctggaatg gggcccatca gatggtrgtc tgagagagag cttcttgncc ;gtctttttc 180 

cttccaatca ggggctcgct cttctgatts ttcttcaggg caatgacata aattgtatat 240 

tcgggtcccg gntccaggcc agtaatagta p.cctctgtga caccagggcg gngccgaggg 300 

accacttctc tgggaggaga cccaggcttc tcatacttga tgatgtaacc ggtaarcccg 360 

gcacgtggcg gctgccaiga taccagcaag gaattgggg- gtggtggcca ggaaacgcag 420 

gttggatggn gcatcaatgg cagtggaggc cgtcgatgac cacaggggga gctccgacat 480 

tgtcattcaa ggtg 4 94 



<210> 197 

<211> 11S 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (118) 

<223> n - A,T,C or G 

<400> 197 

agcgtggncg cggccgaggt gcagcgcggg ctgtgccacc Ctctgctctc cgcccaacga 
taaggagggt ncctgccccc aggagaacat taactntccc cagctcggcc tctgccgg 



<210> 198 
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<21l> 403 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_£eature 
<222> (1)...<403) 
<223> n = A,T,C Or G 



<400> 198 

tcgagcggcc gcccgggcag gttttttttg ctgaaagtgg ntactttatt ggntgggaaa 60 

gggagaagct gtggtcagcc caagagggaa tacagagncc cgaaaaaggg gagggcaggt 120 

gggctggaac cagacgcagg gccaggcaga aactttctct cctcactgct cagcctggtg 180 

gtggctggag ctcanaaatt gggagtgaca caggacacct tcccaeagcc attgcggcgg 240 

catttcatct ggccaggaca ctggctgtcc acctggcact ggtcccgaca gaagcccgag 300 

ctggggaaag ttaatgttca cctgggggca ggaaccctcc ttatcattgn gcagagagca 360 

gaaggtggca cagcccgcgc tgcacctcgg ccgcgaccac get 403 



<210> 199 
<211> 167 
<2I2> DNA 
<213> Homo sapien 



<220> 

<221> miscfeature 
<222> (1) . . . (167) 
<223> n = A, T,C or G 



<400:> 199 

tcgagcggcc gcccgggcag gtccaccata agtcctgata caaccacgga tgagctgtca 
ggagcaaggt tgatttcttt cattggtccg gncttctcct tgggggncac ccgcactcga 
tatccagtga gctgaacatt gggtggcgtc cactgggcgc tcaggct 



<210> 200 
<211> 252 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (252) 

<223> n = A,T,C or G 



<400> 200 

tegageggtt cgcccgggca ggtccaccac acccaattcc ttgctggtat catggcagcc 
gccacgtgcc aggattaccg gctacatcat caagtatgag aagcctgggt ctcctcccag 
agaageggtc cctcggcccc gccctggtgt cacagaggct actattactg gcctggaacc 
gggaaccgaa tatacaattt atgtcattgn cctgaagaae aatcannaan agcgancccc 
tgattggaag ga 



<210> 201 

<211> 91 

<212> DNA 

<213> Homo sapien 
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<400> 201 
agcgtggtcg cggccgaggt tgtacaagct 
tttttttttt tttttttttt tttttttttt 



tttttttttt tttttttttt tttttttttt 
t 



60 
91 



<210> 202 
<211> 368 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (368) 
<223> n - A, T,C or G 

<400> 202 

tcgagcggnc gcccgggcag gtctgccaac aecaagattg gcccccgccg catccacaca 60 

gtccgtgtgc ggggaggtaa caagaaatac cgtgccctga qgttggacgt ggggaatttc 120 

tcctggggct cagagtgttg tactcgtaaa acaaggatca tcgatgttgt ctacaatgca 180 

tctaataacg agctggttcg taccaagacc ctggtgaaga attgcatcgt gctcatcgac 240 

agcacaccgt accgacagtg gtacgagtcc cactatgcgc tgcccctggg ccgcaagaag 300 

ggagccaagc tgactcctga ggaagaagag att-taaaca aaaaacgatc caanaaaaaa 360 

aaaacaat 36B 

<210> 203 
<211> 340 
<212> DNA 
<213> Homo sapien 

<400> 203 

agcgtggtcg cggccgaggt gaaatggtat tcagctt=ct ggcacttctg gtcagcaacc 60 

cagtgttggg caacaaatga tctttgagga acatggtttt aggcggacca caccgcccac 120 

aacggccacc cccataaggc ataggccaag accatacccg ccgaatgtag gacaagaagc 180 

tctctctcag ac.aaccatct cacgggcccc attccaggac acttctgagt acatca-ttc 240 

atgtcat'cct gttggcactg atyaagaacc cttacagttc agggttcctg gaacttctac 300 

cagtgccact ctgacaggac ctgcccgggc ggccgctcga 340 

<210> 204 

<211> 341 

<212> DNA 

<213> Homo sapien 

<400> 204 

tcgagcggcc gcccgggcag gtcctgtcag agtggcactg gtagaagttc caggaaccct 60 

gaactgtaag ggttcttcat cagtgccaac aggatgacat gaaatgatgt actcagaagt 120 

gtcctggaat ggggcccatg agatggttgt ctgagagaga gcttcttgtc ctacattcgg 100 

cgggtatggt cttggcctat gccttatggg ggtggccgtt gtgggcggtg tggtccgcct 240 

aaaaccatgt tcctcaaaga tcatttgttg cccaacactg ggttgctgac cagaagtgcc 300 

aggaagccga ataccatttc acctcggccg cgaccacgct a 341 

<210> 205 

<211> 770 

<212> DNA 

<213> Homo sapien 



<220> 
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<221> misc_feature 
<222> (1 ) . . . (770) 
<223> n = A, T,C or G 



<400> 205 

tcgageggcc gcccgggcag gtctcccttc ttgcggccca ggggcagegc atagtgggac 60 

tcgtaccact gtcggtacgg tgtgctgtcg argagcacga tgcaattctt caccagggtc 120 

ttggtacgaa ccagctcgtt attagatgca ttgtagacaa catcgatgat ccttgtttta 180 

cgagtacaac actctgagcc ccaggagaaa ttccccacgt ccaacctcag ggcacggtat 240 

ttcttgttac ctccccgcac acggactgtg tcgatgcggc gggggccaag ctgactcctg 300 

aggaagaaga gattttaaac aaaaaacgat ctaaaaaaat tcagaagaaa tatgatgaaa 360 

ggaaaaagaa tgccaaaatc agcagtctcc tggaggagca gttccagcag ggcaagcttc 4 20 

ttgcgtgcat cgcttcaagg ccgggacagt gtgaccgagc agatggctat gtgctagagg 480 

gcaaagaagt ggagttctat cttaagaaaa tcagggccca gaatggtgng tcttcaacta 540 

atccaaaggg gagttccaga ccagtgcaat cagcaaaaac attgatactg ntggccaaat 600 

ttattggtgc agggcttgca cantangann ggctgggtct tggggcttgg attggnacaa 660 

gct'tggcag ccttttcttt ggttttgcca aaaacctt-t gntgaagang anaectnggg 720 

cggaccccct aaccgattcc acnccnggng gcgttctang gncccncttg 770 

<210> 206 
<2il> 610 
<212> DNR 
< 2 13 > Homo sapien 

<220> 

<221> misc_£eature 
<222> (1)...(810) 
<223> n - A,T,C or G 



<400> 206 

agcgtggtcg cggccgaggt ctgctgcttc agcgaagggt ttctggcata accaatgata 

aggctgccaa agactgttcc aataccagea ccagaaccag ccactcctac tgttgcagca 

cctgcaccaa taaatttggc agcagtatca atgtctctgc tgattgcact ggtctgaaac 

tccctttgga ttagctgaga cacaccattc tgggccctga ttttcctaag atagaactcc 

sactctttgc cctctagcac atagccatcc qcccggtcac actgtcccgg ccttgaagcg 300 

stgcacgcaa gaagcttgcc ctgctggaac tgctccccca ggagactgct gattttggca 

ttcittttcc tttcatcata tttcttctga atttttttag accqtttttt gtttaaaatc 

tcttcttcct caggagtcag cttggocccc gccgcatcca cacagcccgt gtgcggggag 

gtaacaagaa ataccgtgcc ctgaggttgg acgtgyggaa tttctcctgg ggctcagagt 

ggtgtactcg taaaacaagg atcatcgatg gtgnctacaa tgcatctaat aacgagctgg 

grcggaccca aagaacctgg ngaanaaatg qatcgnctca ccgacaggac accgtacccg 

acaggggnac gantcccact. atgcgcttgc ccctgggccg caanaaagga aaactgcccg 720 

ggcggccntc gaaagcccaa ttntggaaaa aatccatcac actgggnggc cngtcgagca 780 
tgcatntana ggggcccatt ccccctnann B10 

<210> 207 
<211> 257 
<212> DNA 
<213> Homo sapien 



<«00> 207 

tcgageggcc gcccgggcag gtccccaacc aaggctgcaa cctggatgcc atcaaagtct 



60 
120 
180 
240 



360 
420 
480 
540 
600 
660 



60 



tetgeaacat ggagactggt gagacctgeg tgtaccccac tcagcccagt gtggcccaga 120 
agaactggta catcagcaag aaccccaagg acaagaggca tgtctggttc ggegagagea 180 
tgaccgatgg attccagttc gagtatggcg gccagggctc cgaccctgcc gatgtggacc 240 
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tcggccgcga ccacgcc 257 

<210> 208 
<211> 257 
<212> DKA 
<213> Homo sapien 

<400> 208 

agcgtggtcg cggccgaggt ccacatcggc agggtcggag ccctggccgc catactcgaa 60 

ctggaatcca tcggtcatgc tctcgccgaa ccagacatgc ctcttgccct tggggttctt 120 

getgatgtac cagttcttct gggccacact gggctgagtg gggtacacgc aggtctcacc 180 

agtctccatg ttgcagaaga ctttgatggc atccaggctg cagccttggt tggggacctg 240 

cccgggcggc cgctcga 257 

<210> 209 
<211> 747 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> H! . . . (747) 
<223> n = A, T,C or G 

<400> 209 

tcgagcggcc gcccgggcag gtccaccaca cccaattcct tgctggtatc atggcagccg 60 
ccacgtgcca ggattaccgg ctacatcatc aagtatgaga agcctgggtc tcctcccaga 120 
gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattaccgg cctggaaccg 180 
ggaaccgaat atacaattta tgtcattgcc ctgaagaata atcagaagag cgagcccctg 
attggaagga aaaagacaga cgagcttccc caactggtaa cccttccaca ccccaatctt 
catggaccag agatcttgga tgttccttcc acagttcaaa agaccccttt cgtcacccac 
cctgggtatg acactggaaa tggtatccag cttcccggca cttctggtca gcaacccagt 
gttgggcaac aaatgacct; tgaggaacat ggntttaggc ggaccacacc gcccacaacg 
gccaccccca taaggcatag gccaagacca Lacccgccga atgtaggaca agaagccntn 
tr.tcanacac catntnatgg gecccattcc aggacacttc tgagtacatc atttatgnea 
tctgtggcac ttgatgaaaa ccctnacagt tcagggttct ggaactttta ccaggcctnt 
tacaggactn ggccggacnc cttaagccna ttncaccccg gggcgttcta nggtcccact 720 
cgnncactgg ngaaaatggc cacrgtrs 747 

<210> 210 

<211> 872 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (872) 

<223> n - A,T,C or G 



240 
300 
360 
420 
480 
540 
600 
6G0 



<400> 210 

agcgtggtcg cggccgaggt ccactagagg tctgtgtgcc attgcccagg cagagtctct 

gcgttacaaa ctcctaggag ggcttgctgt gcggagggcc tgctatggtg tgctgcggtt 

catcatggag agtggggcca aaggctgcga ggttgtggtg tctgngaaac tccnaggaca 

ngagggctaa attccatgaa gtttgtggat ggcctgatga tccacaatcg gagaccctgt 240 

taactactac cgtctnaccn cctgctgtnc ncccccnttt ctgctnaana catngggntn 300 



60 
120 
180 
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ntncttgncc ntccttgggt ngaanatnna atngcctncc cnttcntanc nctactngni 360 

ccananttgg cctttaaana atccnccttg ccttnnncac cgtzeanntn rtrnntcgta 420 

aaccctatna nttnnattan atnntnnnnn nctcaccccc ctcntcattn anccnatang 480 

ctnnnaant.c cttnanncot cccncccnnt ncnctcntac tnantncttc tnncccatta 54 0 

cnnagctctr tcntttaana taatgnngcc nngctccnca tntctacnat ntgnnnaatr. 600 

cccccncccc cnancgnntt tttgacccnn naacctectt tcctcttccc tncnnaaatt 660 

ncnnanttcc ncnttcennc ntttcggntn ntcccatnct ttccannnct tcantccanc 720 

ncnctncaac ttattttcct Titcatccctt nttctttaca nnccccctnn tctactcnnc 780 

nnttncatta nattcgaaac tnccacnnct anttncctcn ctctacnntt ttattttncg 840 

ntcnctctac ntaatanttt aatnanttnt en 872 



<210> 211 
<211> 517 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (If . - • (517) 
<22 3> n = A, T, C or H 



<400> 211 

tcgagcggcc gcccgggcag grctgccaac gagacccrgt tatgctgtgg ggactggccg 60 

gggcacggca ggcggctctg gcttcccacc cttctgttct gagatggggg tggtgggcag 120 

tatctcatct ttgggttcca caatgctcac gtggtcaggc aggggcttct tagggccaat 180 

cttaccagtt gggtcccagg gcagcatgat cttcaccCCg atgcccagca caccetgtct 240 

gagcaacacg tggcgcacaa gcagtgtcaa cgtagtaagt taacagggtc tccgctgtgg 300 

ateatcaggc catccacaaa cttcatggat ttagccctct gtcctcggag tttcccagac 360 

accacaacct cgcagccttt ggccccactc tccatgatga accgcagcac accatagcag 420 

gccetccgca caagcaagcc ctcctaagaa tttgtaacgc ananactctg c^ggcaatgc 4 80 

cacacaaacc tctagtggac ctcggncgcg accacgc 517 



<210> 212 
<211> 695 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature . 
<222> (1) . . . (6951 
<223> n - A,T,C or G 



<4O0> 212 

tcgagcggcc gcccgggcag gtctggteca ggatagcctg cgagtcctcc tactgctact 60 

ccagacttga catcatatga atcatactgg ggagaatagt tctgaggacc agtagggcat 120 

gattcacaga ttccaggggg gccaggagaa ccaggggacc ctggctgtcc tggaatacca 180 

gggtcaccat ttctcccagg aataccagga gygcctggat ctcccttggg gccttgaggt 24 0 

ccttgaccat taggagggcg agtaggagca gttggaggct gtgggcaaac tgcacaaeat 300 

tctccaaatg gaatttctgy grtggggcag tctaattctt gatccgtcac atattatgtc 360 

atcgcagaga acggatcctg agtcacagac acatatttgg catggttcty gcttccagac 420 

atctctatcc gncataggac tgaccaagat gggaacatcc tccttcaaca agcttnctgt 480 

tgtgccaaaa ataatagtgg gatgaagcag accgagaagt anccagctcc cctttttgca 540 

caaagcntca tcatgtctaa acatcagaca tgagacttct trgggcaaaa aaggagaaaa 600 

agaaaaagca gttcaaagta nccnccarca agttggttcc ttgcccntec agcacccggg 660 

ccccgttata aaacacctr.g ggccggaccc ccctt 695 
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<210> 213 
<211> 804 
<212> ONA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (D...I804) 
<223> n » A,T,C or G 



<400> 213 

agcgtggtcg cggccgaggt gttttatgac gggcccggtg ctgaagggca gggaacaact 60 

tgatggrgct actttgaact gcttttcttt tctccttttt gcacaaagag tctcacgtct 120 

gatatttaga catgacgagc tttgtgcaaa aggggagctg gctactictc gctctgcttc 160 

atcccactat uattttggca caacaggaag ctgttgaagg aggatgrtcc catcttggtc 240 

agtcctatgc ggatagagat gtctggaagc cagaaccatg ccaaatatgt gtctgtgac; 300 

caggatccgt tctctgcgat gacataatat gtgacgatca agaattagac tgccccaacc 360 

cagaaattcc atttggagaa ngttgtgcag tttgcccaca gcctccaact gctcctactc 420 

gccctcctsa tggtcaagga cctcaaggcc ccaagggaga tccaggccct cctggtattc 4B0 

ctgggagaaa tggtgaccct ggtatrccag gacaaccagg gtcccctggt ^ctcctggcc 540 

cccctggaat cnggngaatc atgccctact ggtcctcaaa ccattcrccc anatgattca 600 

tatgatgtca agtctgggat agcnagtang ganggactcg caggctattc tggaccanac 660 

ctgccggggg ggcgttcgaa agcccgaacc tgcananntn cnttcacact ggcggccgtc 720 

gagctgcttt aaaagggcca ttccncctct agngnggggg antacaatta ctnggcggcg 780 

ttttanancg cgngnctggg aaat 804 



<210> 214 

<211> 594 

<212> DNA 

<213> Homo sapien 

<220> 

<221> raist_feature 
<222> (1) . . . (594) 
<223> n = A,T,C or G 



<400> 214 

agcgtggtcg cggccgaggt ccacatcggc agggtcggag ccctggccgc catactcgaa 



60 



ctggaatcca tcggtcatgc tctcgccgaa ccagacacgc ctcttgccct tggggttctt 120 

gctgatgtac cagttcttct gggccacact gggctgagtg gggtacacgc aggtcccacc 180 

agtctccatg ttgcagaaga ctttgatggc atocaggttg cagccttggt tggggccaat 240 

ccagtactct ccactcttcc agtcagagtg gcacatcttg aggtcacggc aggtgegggc 300 

ggggttcttg cggctgccct ctgggctccg gatgrtctcg atctgctggc tcaggctctt 360 

gagggtggtg tccacctcga ggtcacggtc acgaaccaca ttggcatcat cagcccggta 420 

gtagcggcca ccategtcag ccttctcttg angtggctgg ggcaggaact gaagtcgaaa 480 

ccagcgctgg gaggaccagg gggaccaana ggtccaggaa gggcccgggg gggaccaaca 54 0 

ggaccagcat caccaagtgc gacccgcgag aacctgcccg gccgnccgct cgaa 594 



<210> 215 
<211> 590 
<212> DNA 
<213> Homo sapien 



<220> 
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<221> rai3C_f eature 
<222> (1) . . . (590) 
<223> n » A,T,C or G 



<400> 215 

tcgagcgnnc gcccgggcag gtctcgcggt. cgcactggtg atgctggtcc tgctggtccc 60 

cccggccctc etggacctcc tggtcceect ggtcctccca gcgctggttt cgacttcagc 120 

ttcctgcccc agccacctca agagaaggct cacgatggtg gccgctacta ccgggctgat 180 

gatgccaatg tggttcgtga ccgtgacctc gaggtggaca ccaccctcaa gagcctgagc 240 

cagcagatcg agaacatccg gagcccagag ggcageegca agaaccccgc ccgcacctgc 300 

cgtgacctca agatgtgcca ctctgactgg aagagtggag agtactggat tgaccccaac 360 

caaggctgca acctggatgc catcaaagtc ttctgcaaca tggagactgg tgagacccgc 420 

gtgtacccca ctcagcccag tgtggcccag aagaactggt acatcageaa gaaccccaag 480 

gacaagaggc atgtctggtt cggcgagagc atgaccgacg gattccagtt cgagtatggc 540 

. ggccagggct cccaccctgc cgatgtggac ctccggccgc gaccaccctt 590 



<210> 216 
<211> 801 
<212> DNA 
<213> Homo =apien 



<220> 

<221> jnisc feature 
<222> (1) . . . (801) 
<223> n = A.T.C or G 



<400> 216 

cngagcggcc gcccgggcag gntgr.naacg ctggtcctgc tggtcctcct ggcaaggctc 



60 



300 
360 



gtgaagatgg tcaccctgga aaacccggac gacctggtga gagaggagtt gttggaecac 120 

agggtgctcg cggtttccct ggaactcccg gacttcctgg cttcaaaggc attaggggac 180 

acaatggtct ggatggattg aagggacagc ccggtgctcc tggtgtgaag ggtgaacctg 240 
gtgcccctgg tgaaaatgga actecaggtc aaacaggagc ccgtgggctt cctggtgaga 
gaggaccgtg ttggtgcccc tggcccanac ctcggccgcg accacgctaa gcccgaattt 

ccagcacact ggnggccgtt actantggat ccgagc^cgg taceaagctt ggcgtaatca 4 20 

cggtcatagc tgtttcctgn gtgaaattgt tatccgctca caatttcaca cancatacga 4 80 

agccggaaag cataaagtgt aaagccttgg ggtgctaatg agtgagctaa ctciicat taa 540 

attgcgttgc gcecactgcc cgcttttcca nnngggaaac cntggcncng ccngcttgcr. 600 

ttaancgaaa tccgccnacc cccggggaaa agncggtttg cngtattggg gcnctttttc 660 

cctttcctcg gnttacttga nctantgggc tttggncgnt ccgggttgng gcgancnggt "'20 

tcaacntcac nccaaaggng gnaanacggt cttcccanaa tccgggggnt ancccaangn 780 

aaaacatnng ncnaangggc t 801 



<210> 217 

<211> 349 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...<349) 
<223> n ■ A,f,C or E 



<400> 217 

agcgtggttn gcggccgagg tctgggccag gggcaccaac acgtcctctc tcaccaggaa 
gcccacgggc tcctgtttga cctggagttc cattttcacc aggggcacca ggctcaccct 



60 
120 



WO 00/36] 07 



71 



PCT7US99/30270 



tcacaccagg agcaccgggc tgtcccttca ate 
etttgaagee aggaagtcca ggagttccag gga 
actcctctct caccaggtcg teegggttte cca 
ggaggaccag caggaccagc gttaccaacc tgc 



catneag accattgtgn cccccaatgc 180 

aaccacc gagcaccctg tggtccaaca 240 

gggtgac catcttcacc agccttgcca 300 

cccggcg gccgctcga 34 9 



<210> 218 
<211> 372 
<212> DNA 
<213> Homo sapien 



<400> 218 

tcgagcggcc gcccgggcag gcccattttc tccctgacgg tcccacctct ccceaatett 60 

gtagctcaca ccattgccat ggcaccatct agatgaatca catctgaaat gaccacttcc 120 

aaagcctaag cactggcaca acagtttaaa gectgattea gaeactegtt cccactcatc 180 

tccaacggca taatgggaaa ctgtgtaggg gtcaaagcac gagtcatccg taggttggtt 240 

caagccttcg ttgacagagt tgcccacggt aacaacctct tcccgaacct tatgectctg 300 

ctggtctttc agtgcctcca ctatgatgtt gtaggtggca cctctggtga ggacctcggc 360 

cgcgaccacg ct 37 2 



<210> 219 
<211> 374 
<212> DNA 
<213> Homo sapien 



<400> 219 

agcgtggtcg eggecgaggt cctcaccaga ggtgccacct acaacatcat agtqyaggca 60 

ctgaaagacc agcagaggca ;aaggttegg gaagaggttg ttaccgtggg caactctgtc 120 

aacgaaggct tgaaccaacc caeggatgae tcgtgctttg accectacac agtttcccat 180 

tatgccgttg gagatgagtg ggaacgaacg tctgaaccag gcittaaact gttgtgccaq 240 

tacttaggct ttggaagtgg -cacttcaag atgtgatcca tctagatggt gecatgacaa 300 

tggtgtgaac tacaagattg gagagaagtg ggaccgtcag ggagaaaatg gacctgcccg 360 

ggccqgccgc toga 374 



<210> 220 
<211> 823 
<212> DNA 
<213> Homo sapien 

<220> 

<221> raisc_feature 
<222> (1) . . . {8281 
<223> n = A, T, C or G 



<400> 220 

tegagegnne gcccgggcag grccagcagt gectteggga ctgggttcac ccccaggtct 
gcggcagttg tcacagcgcc agccccgctg gcctccaaag catgtgcagg agcaaatggc 
accgagatat tccttctccc actgttctcc ^acgtggtat gtcttcccat categtaaca 
cgttqcctca tgagggtcac acttgaattc tccttttccg ttcccaagac atgtgcagct 240 
catttggctg gctctatagt ttggggaaag tttgttgaaa ctgtgccact gacctttact 300 
tcctccttct ctactggagc tttegtaect cccacttctg ctgttggtaa aatggtggat 360 
cttctatcaa tttcattgac agtacccact cctcccaanc atccagggaa atagtgattt 420 
cagagegatt aggagaacca aattatgggg cagaaataag gggctttccc acaggttttc 
ctttggagga agatttcagt ggtgacttta aaagaatact caacagtgtc ttcatcccca 
tagcaaaaga agaaacngta aatgatggaa ngcttctgga gatgeennca tttaagggac 
ncccagaact ccaccatcta caggacctac ttcagcttac annaagncac atantctgac 



60 
120 
180 



480 
540 
600 
660 



WO 00/36107 



72 



PCTAJS99/30270 



tcanaaagga cccaagtagc nccacggnca gcactttnag cctttcccct ggggaaaann 720 
ttacnttctt aaancctngg ccnngacccc cttaagncca aattntggaa aanttecntn 780 
cnnctggggg gcngttcnac atgcr.tttna agggcccaat tnccccnt 828 

<210> 221 

<211> 476 

<212> DNA 

<213> Homo sapien 



<400> 221 

tcgagcggcc gcccgggcag gtgtcggagt ccagcacggg aggcgtggcc ttgtagttgt 60 

tctccggctg cccattgctc tcccactcca cggcgatgtc gctgggatag aagcctttga 120 

ccaggcaggt caggctgacc tggttcttgg tcatctcctc ccgggatggg ggcagggtgt 180 

acacctgtgg ttctcggggc tgccctttgg ctttggagat ggttttctcg atgggggctg 240 

ggagggcttt gttggagacc ttgcacttgt actccttgcc attcagccag tcctggtgca 300 

ggacggtgag gacgctgacc acacggtacg tgetgttgta ctgctcctcc cgcggctttg 360 

tcttggcatt atgcacci:cc acgccgtcca cgtaccagtt gaacttgacc tcagggtctt 420 

cgtggctcac gtccaccacc acgcatgtaa cctcagacct cggccgcgac cacgct 47 6 



<210> 222 
<211> 477 
<212> DNA 
<213> Homo sapien 



<400> 222 

agcgtggtcg cggccgaggt ctgaggttac atgcgtggtg gtggacgtga gccacgaaga 60 

ccctgaggtc aagttcaact ggtacgtgga cggcgtggag gtgcataatg ccaagacaaa 120 

gccgcgggag gagcagtaca acagcacgta ccgtgtggtc agcgtcctca ccgtcctgca 180 

ccaggactgg ctgaatggca aggagtacaa gtgcoaggtc tccaacaaag ccctcccagc 240 

ccccatcgag aaaaccatct ccaaagccaa agggcaagcc ocgagaacca caggtgtaca 300 

ccctgccccc atcccgggag gagatgacca agaaccaggt cagcctgacc tgcctggtca 360 

aaggcttcta tcccagcgac atcgccgtgg agtgggagag caatgggcag ccggagaaca 420 

actacaagac cacgcctccc gtgctggact ccgacacctg cccgggcggc cgcccga 477 



<210? 223 
<211> 361 
<212> DNA 
<213> Hot.o sapien 



<400> 223 

tcgagcggcc gcccgggcag gttgaatggc tcctcgctga ccaccccggt gctggtggtg 60 

ggtacagagc tccgatgggt gaaaccattg acatagagac tgtccctgtc cagggtgtag 120 

gggcccagct cagtgatgcc gtgggtcagc tggctcagct tccagtacag ccgctctctg 180 

tccagtccag ggcttttggg gtcaggacga tgggtgcaga cagcatccac tctggtggct 240 

gccccatcct tctcaggcct gagcaaggtc agtctgcaac cagagtacag agagctgaco 300 

ctggtgttct tgaacaagag cataagcaga ccctgaagga cacctcggcc gcgaccacgc 360 

t ' 361 



<210> 224 

<211> 361 

<212> DNA 

<213> Homo sapien 

<400> 224 

agcgtggtcg cggccgaggt gtccttcagg gtctgcttat gcccttgttc aagaacacca 60 
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gtgtcagctc tctgtactct ggttgcagac tgaccttgct caqgcctgag aaggatgggg 120 

cagccaccag agtggatgct gtctgcaccc accgtcctga ccccaaaagc cctggactgg 180 

acagagagcg gctgtactgg aagctgagcc agctgaccca cggcatcact gagctgggcc 240 

cctacaccct ggacagggac agtctctatg tcaatggttt cacccatcgg agctctgtac 300 

ccaccaccag caccggggtg gtcagcgagg agccattcaa cctgcccggg cggccgctcg 360 

a 361 



<210> 225 

<211> 766 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1] . . . (7S6) 
<223> n = A, T, C or G 



<400> 225 

agcgtggtcg cggccgaggt cctgtcagag tggcactggt agaagttcca ggaaccctga 60 

actgtaaggg ttcttcatca gtgccaacaq gatgacatga aatgatgtac tcagaagtgt 120 

cctggaatgg ggcccatgag atggttgtct gagagagagc ttcctgtcct acattcggcg 180 

ggtatggtct tggcctatgc cttatggggg tggccgttgt gggcggtgtg gtccgcotaa 240 

aaccatgt-c ctcaaagatc atttgttgcc caacactggg ttgctgacca gaagtgccag 300 

gaagctgaat accatttcca gtgtcatacc cagggtgggt gacgaaaggg gtcttttgaa 360 

ctgtggaagg aacatccaag atctctggtc catgaagatt ggggtgrgga agggttacca 420 

gttggggaag ctcgtctgtc tttttccttc caatcagggg etcgctcttc tgactattct 480 

tcagggcaat gacataaatt gtatattcgg tcccggttcc aggccagtaa tagtagcctc 540 

tgtgacacca gggcggggcc gagggaccct tctnttggaa gagaccagct tctcatactt 600 

gatgatgagr. ccggtaatcc tggcacgtgg nggttgcatg atnccaccaa. ggaaatnggr. 660 

gggggnggac ctgcccggcg gccgttcnaa agcccaattc cacacacttg gnggccgtac 720 

tatggatccc actcngtcca acttggngga atatggeata actttt 766 



<210> 226 

<211> 364 

<212> DNA 

<213> Horau sapien 



<400> 226 

tcgagcggcc gcccgggcag gtccttgacc ttttcagcaa gtgggaaggt gtaatccgtc 

tccacagaca aggccaggac tcgtttgtac ccgttgatga tagaatgggg tactgatgca 

acagctgggt agccaatctg cagacagaca ctggcaacat tgcggacacu ctccaggaay 

cgagaatgca gagtttcctc rgtgatatca agcacctcag ggttgtagat gctgccattg 240 

tcgaacacct gctggatgac cagcccaaag gagaaggggg agatgttgag catgttcagc 

agcgtggctt cgctggctcc cactttgtct ccagtcttga tcagacctcg gccgcgaeca 
cgct 



60 
120 
180 



300 
360 
364 



<210> 227 
<211> 275 
<212> DNA 
<213> Homo sapien 



<400> 227 
agcgtggtcg cggccgaggt ctgtcctaca 
ggtgaccgtg ccctccagca acttcggcac 
gcccagcaac accaaggtgg acaagagagt 



gtcctcagga ctctactccc tcagcagcgt 
ccagacctac acctgcaacg tagatcacaa 
tgagcccaaa tcttgtgaca aaactcacac 
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atgcccaccg tgcccagcac ctgaactcct ggggggaccg tcagtcttcc tcctcccccg 240 
catccccctr ccaaacctgc ccgggcggcc gctcg 27S 

<210> 228 
<211> 275 
<212> DMA 
<213> Homo sapien 

<i00> 228 

cgagcygccg cccgggcagg tttggaaggg ggatgcgggg gaagaggaag actgacggtc 

cccccaggag ttcaggtgct gggcacggtg ggcatgtgtg agttttgtca caagatttgg 

gctcaactct cttgtccacc ttqgtgttgc tgggcttgtg atctacgttg caggtgtagg 

tctgggtgcc gaagttgctg gagggcacgg tcaccacgct gctgagggag tagagtuctg 
aggactgtag gacagacctc ggccgcgacc acgct 

<210> 229 

<211> 40 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) ... (40) 
<223> n - A,T,C or G 

<400> 229 

nggnnggtcc ggncngncag gaccactcnt cttcgaaata .40 

<210> 230 
<211> 208 
<212> DNA 
<213> Homo sapien 

<400> 230 

agcgtggtcg cggccgaggt cctcacttgc etcctgcaaa gcaccgatag ctgcgctctg 

gaagcgcaga tctgttttaa agtcctgagc aatttctcgc accagacgct ggaagggaag 

tttgcgaatc agaagttcag tggacttctg ataacgtcta atttcacgga gcgccacagt 

accaggacct gcccgggcgg ccgctcga 

<210> 231 
<211> 208 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1}...(208) 
<223> n = A.T.C or G 

<400> 231 

tcgagcggco gcccgggcag gtcctggtac tgnggcgctc cgtgaaatta gacgttatca 

gaagcccact gaacttctga ttcgcaaact toccttccag cgtctggtgc gagaaattgc 

tcaggacttt aaaacagatc tgcgcttcca gagcgcagct accggtgctt tgcaggaggc 

aagtgaggac ctcggccgcg accacgct 



60 
120 
180 
240 
275 



60 
120 
180 
208 



60 
120 
180 
208 
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<210> 232 
<211> 332 
<212> DNA 
<213> Homo sapien 

<400> 232 

tcgagcggcc gcccgggcag gtccacatcg gcagggtcgg agccctggcc gccatactcg 60 

aactggaatc catcggtcat gctctcgccg aaccagacat gcctctcgtc cttggggttc 120 

ttgctgatgt accagttctt ctgggccaca ctgggctgag tggggtacac gcaggrctca 180 

ccagtctcea tgttgcagaa gactttgatg gcatccaggt tgcagccttg gttggggtca 240 

atccagtact ctccactctt ccagtcagag tggcacatct tgaggtcacg gcaggtgcgg 300 

gcggggttct tgacctcggc cgcgaccacg et 332 



<210> 233 
<211> 415 
<212> DNA 
<213> Homo sapien 



<220> 

<221> .nisc_f eature 
<222> (1) . . . (415) 
<223> n = A,T,C or G 



<400> 233 

gtgggnttga acccntttna nctccgetrg gtaccgagct cggatccact agtaacggcc 



60 



gccagtgtgc tggaattcgg cttagcgtgg tcgcggccga ggtcaagaac cccgcccgca 120 

cctgccgtga cctcaagatg tgccactctg actggaagag tggagagtac tggattgacc 

ccaaccaagg ctgcaacctg gatgccatca aagtcttctg caacatggag actggtgaga 

cctgcgtgta ccccactcag cccagtgtgg cccagaagaa ctggtacatc agcaagaacc 

ccaaggacaa gaggcatgtc tggttcggcg agagcatgac cgatggattc cagttcgagt 

atggcggcca gggctccgac cctgccgatg cggacctgcc cgggcggccg ctcga 415 



180 
240 
300 
360 



<210> 234 
<211> 776 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1} . . . (776) 
<223> n - A,T,C or G 



-<400> 234- 

agcgtggtcg cggccgaggt ctgggatgct cctgctgtca cagtgagata ttacaggatc 



60 



acttacggag aaocaggagg aaatagccct gtccaggagt tcactgtgcc tgggagcaag 120 

tctacagcta ccatcagcgg ccttaaacct ggagttgatt ataccatcac tgtgtatgct 180 

gtcactggcc gtggagacag ccccgcaagc agcaagccaa tttccattaa ttaccgaaca 240 

gaaattgaca aaccatccca gatgcaagtg accgatgttc aggacaacag cattagtgtc 

aagtggctgc cttcaagttc ccctgttact ggttacagag taaccaccac tcccaaaaat 

ggaccaggac caacaaaaac taaaactgca ggtccagatc aaacagaaat gactattgaa 

ggcttgcagc ccacagtgga gtat'gtggtt aagtgtctat gctcagaacc caagcggaga 

gaagtcagcc tctggttcag actgnaagta accaacattg atcgcetaaa ggactggcat 

tcactgatgn ggatgccgat tccatcaaaa ttgnttggga aaacccacag gggcaagttt 

ncangtcnag gnggacctac tcgagccctg aggatggaat ccttgactnt tccttnncct 

gatggggaaa aaaaaccxtn aaaacttgaa ggacctgccc gggcggccgt ncaaaaccca 



300 
360 
420 
480 
540 
600 
6 GO 
720 
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attccacccc cttgggggcg ttctatgggn cccacccgga ccaaacttgg ggtaan 776 

<210> 235 

<211> B05 

<212> DNA 

<2I3> Homo sapien 

<220> 

<221> misc_feature 
<222> (11.7.(805) 
<223> n = A,T,C or G 

<400> 235 

tcgagcggcc gcccgggcag gtccttgcag ctctgcagtg tctrctccac catcaggtgc 60 

agggaatagc tcacggattc catcctcagg gctcgagtag gtcaccctgt acctggaaac 120 

ttgcccctgt gggctttccc aagcaatttt gatggaatcg gcatccacat cagcgaatgc 180 

cagtcctcta gggcgatcaa tgttggttac tgcagtctga accagaggct gactetctcc 240 

gcttggattc tgagcataga cactaaccac atactccact gtgggctgca agccttcaat 300 

agccatttcu gtttgatctg gacctgcagt tttagtt-tt gttggrcctg gtccatrttt 360 

gggagtggtg gttactctgt aaccagtaac aggggaactt gaaggcagcc acttgacact 420 

aatgctgttg tccrgaacat cggtcacttg catctgggat ggtttgtcaa tttctgitcg 480 

gtaattaatg gaaattggct cgctgcttgc ggggcttgtc tccacggcca gtgacagcat 540 

acacagtgat ggtataatca actccaggtt taagccgctg atggtagctg aaactt-gct 

ccaggcacaa gtgaactcct gacagggcta tttcctnctg ttctccgtaa gtgatecrgt 



600 
660 

aacatctcac tgggacagca ggangcattc caaaacttcg ggcgngaccc cctaagccga 720 
attntgcaat atncatcaca ctggcgggcg ctcganeatt eattaaaagg cccaatcncc 



cctataggga gcncantaca attng 

<210> 235 
<211> 262 
<212> DNA 
<213> Homo sapien 

<400> 236 

tcgagcggcc gcccgggcag gtcacrtttg gtttttggtc atgttcggtt ggtcaaagat 



aacgaaggct tgaaccaacc tacggatgac tcgtgctttg acccetacac agtttcccat 



780 
805 



60 



aaaaaccaag ttcgagagat gaatgcaaag gaaasaaata ttttccaaag cccatg;gaa 120 



attgtctccc atrtttttgg cttttgaggg ggtt cagttt gggttgcttg tctgtttccg 180 
ggttgggggg aaagttggtt gggtgggagg gagccaggtt gggatggagg gagtttacag 240 
gaagcagaca gggccaacgt cc 2 62 

<210> 237 
<211> 372 

- <212> DNA- - - - 

<213> Homo sapien 

<400> 237 

agcgtggteg cggccgaggt ccccaccaga ggtgccacct acaacatcat agtggaggoa 60 
ctgaaagacc agcagaggea taaggttcgg gaagaggttg tcaccgtggg caactcigtc 120 



180 



tatgccgttg gagatgagtg ggaacgaatg tctgaatcag gctttaaact gttgtgccag 240 
cgcttaggct ttggaagtgg tcatt^caga tgtgattcat ctagatggtg ccatgacaat 300 
ggtgtgaact acaagattgg agagaagtgg gaccgtcagg gagaaaatgg acctgcccgg 360 



gcggccgcrc ga 



372 



<210> 238 
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<211> 372 
<212> DNA 
<213> Homo sapien 



<400> 238 

tcgagcggcc gcccgggcag gtccattttc tccctgacgg tcccacttct ctccaatctt 60 

gtagttcaca ccattgtcat ggcaccatc- agatgaatca catctgaaat gaccacttcc 120 

aaagcctaag cactggcaca acagtttaaa gcctgattca gacatrcgtt cccactcatc 180 

tccaacggca taatgggaaa ccgtgtaggg gtcaaagcac gagtcatccg taggttggtt 240 

caagccttcg ttgacagagt tgcccaeggt aacaacctct tcccgaacct tatgcctctg 300 

ctggtctttc agtgcctcca ctatgatgtt gtaggtggca cctctggtga ggacotcggc 360 

cgcgaccacg ct 372 

<210> 239 

<2H> 720 

<2i2> DNA 

<213> Homo sapien 



<220> 

<22 1> misc_f eature 
<222> (1) . . . (720) 
<22 3> n = A,T,C or G 



<400> 239 

tcgagcggcc gcccgggcag gtccaccata agtcctgata caaccacgga rgagcrgtca 
ggagcaaggt tgatttcttt cattggtccg gtcttctcct tgggggtcac ccgcactcga 
tatccagtga gctgaacatt gggtggtgtc cactgggcgc tcaggcttgt gggtgtgacc 
tgagegaact tcaggtcagt tggtgcagga atagtggtta ctgcagtctg aaccagaggc 
tgactctctc cgcttggatt ctgagcatag acactaacca catactccac tgtgggctgc 
aagccttcaa tagtcatttc tgtttgatct ggacctycag ttttagtttt tgttggtcct 
ggtccatttt tgggagtggt ggttactctg taaccagtaa caggggaact tgaaggcagc 
cacttgacac taatgctgtt gtcctgaaca tcggtcoott gcatctggga tggtttgnca 
atttctgttc ggtaatcaat ggaaattggc ctgctgcttg cggggctgtc zccacggcca 
gtgacagcst acacagngat ggnatnatca actccaagtt caaggccctg atggtaactt 
taaacttgct cccagccagn gaacttccgg acagggtatt Lcttctggtt ttccgaaagn 
gar.cctggaa tnntctcctt ggancagaag gancntccaa aacttgggcc ggaacccctt 



60 
120 
.160 
240 
300 
360 
420 
480 
540 
600 
660 
720 



<210> 240 

<211> 691 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (1) . - . f S9L> 

<223> n = A,T,C or G 



<400> 240 

agcgtggtcg cggccgaggt cctgtcagag tggcactggt agaagttcca ggaaccctga 60 

actgtaaggg trcttcatca gtgccaacag gatgacatga aatgatgtac tcagaagtgt 120 

cctggaatgg ggcccatgag atggttgtct gagagagagc ttcctgtcct acattcggcg 180 

ggtatggtct tggcctatgc cttatggggg tggccgttgt gggcggtgtg gtccgcctaa 240 

aaccatgttc ctcaaagatc atttgctgcc caacactggg -tgctgacca gaagtgccag 300 

gaagctgaat accatttcca gtgtcatacc cagggtgggt gacgaaaggg gtcttttgaa 360 

ctgtggaagg aacatccaag atctctggtc catgaagatt ggggtgtgga agggttacea 420 
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gttggggaag ctcgtctgtc cttttccttc caatcagggg ctcgctcttc tgattattct 480 

tcagggcaat gacataaatt gtatattcgg ttcccggttc caggccagta atagtagcct 540 

cttgtgacac caggcggggc ccanggacca cttctctggg angagaccca gcttctcata 600 

cttgatgatg taacccggta atcctgcacg tggcggctgn catgatacca ncaaggaatt 660 

gggtgnggng gacctgcccg gcggccctcn a 691 



<210> 241 
<211> 808 
<212> DNR 
<213> Homo sapier. 

<220> 

<221> raisc_f eature 
<222> (1) . . . (808) 
c223> n = A,!,C or G 



<4D0> 241 

agcgtggtcg cggccgaggt ctgggatgct cctgctgtca cagtgagata ttacaggatc 60 

acttacggag aaacaggagg aaatagccct gtccaggagt tcactgtgcc tgggagcaag 120 

tctacagcta ccatcagcgg ccttaaacct ggagttgatt ataccatcac tgtgtatgct 180 

gtcactggcc gcggagacag ccccgcaagc agcaagccaa tttccattaa ttaccgaaca 240 

gaaattgaca aaccatccca gatgcaagcg accgatgttc aggacaacag cattagtgtc 300 

aagtggctgc cttcaagttc ccctgttact ggttacagag taaccaccac tcccaaaaat 360 

ggaccaggac caacaaaaac taaaactgca ggtccagatc aaacagaaat gactattgaa 420 

ggcttgcagc ccacagtgga gtatgtggtt agtgtctatg ctcagaatcc aagcggagag 480 

agtcagcctc tggttcagac tgcagtaace actattcctg caccaactga cctgaagttc 540 

actcaggtca cacccacaag cctgagccgc cagtggacac cacccaatgt tcactcactg .600 

gatatcgagt gcgggtgacc cccaaggaga agacccggac ccatgaaaga aatcaacctt 660 

gctcctgaca gctcatccgn gggtgtatca ggacttatgg gggactgccc cggcnggccg 720 

ntcgaaancg aattntgaaa tctccttcnc actgggnggc gnttcgagct tncttntana 780 

nggcccaatt cncctntagn gggtcgtn 808 



<210> 242 

<211> 26 

<212> DNA 

<213> Homo gapien 

<220> 

<221> raisc_feature 
<222> (1) . . . (26) 
<223> n = A, T,C or G 

- <400> 242 - _ . 
agcgtggtcg cggccgaggt cnagga 

<210> 243 
<211> 697 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (697) 
<223> n - A,T,C or G 
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<400> 243 

tcgagcggcc gcccgggcag gtccaccaca cccaattcct tgctggtatc atggcagccg 60 

ccacgtgcca ggattaccgg ctacatcatc aagtatgaga agcctgggtc tcctcccaga 120 

gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattactgg cctggaaccg 180 

ggaaccgaat atacaattta tgtcattgcc ctgaagaata atcagaagag cgagcccctg 240 

attggaagga aaaagacaga cgagcttccc caactggtaa cccttccaca ccccaatctt 300 

catggaccag agatcttgga tgttccttcc acagttcaaa agaccccttt cgtcacccac 360 

cctgggtatg acactggaaa tggtattcag cttcctggca cttctggtca gcaacccagc 420 

gttgggcaac aaatgatctt tgaggaacat ggttttaggc ggaccacacc gcccacaacg 480 

ggcaeeccca taaggnatag gccaagacca tacoccgccg aatgtaggac aagaagctct 540 

rvtctcaacaa ccatctcatg ggccccattc caggacactt ctgagtacat catttcatgt 600 

catcctggtg ggcacttgat gaanaaccct tacagttcag ggtccctgga acttctacca 660 

gngccacttc tgacagganc ttgggcgnga ccaccct 697 



<210> 244 

<211> 373 

<212> DNA 

<213> Korao sapien 



<400> 244 

agcgcggtcg eggccgaggt ccattttctc cctgacggtc ccacttctct ccaatcttgt 60 

agttcacacc attgtcacgg caccatctag atgaatcaca tctgaaacga ccacttccaa 120 

accccaagca ctggcacaac agtttaaagc ctgattcaga cattcgttcc cactcatctc 180 

caacggcata atgggaaact gtgtaggggt caaagcacga gtcatccgta ggttggttca 240 

agccttcgtt gacagagttg cccacggtaa caacctcttc ccgaacctca tgccnctgct 300 

ggtctttcag tgcctccact atgatgttgt aggtggcacc tctggtgagg acctgcccgg 360 

gcggcccgct cga .373 



<210> 245 

<211> 307 

<212> DNA 

<213> Homo sapion 



<400> 245 

agcgtggtcg eggccgaggt gtgccccaga ccaggaattc ggcttcgacg ttggccctgt 60 

ctgcttcctg taaactccct ccatcccaac ctggctccct cscacccaac cnactttccc 120 

cccaacccgg aaacagacaa gcaacccaaa etgaaccccc teaaaageca aaaaaacggg 130 

agacaatttc acatggactt tggaaaatat ttttctcctt tgeatrcate tctcaaactt 240 

agtttttatc tttgaccaac cgaacatgac caaaaaccaa aagtgacetg cccgggcggc 300 

egctega 307 



<210> 246 
<211> 372 
<212> DNA 
<213> Homo sapien 



<400> 246 

Lcgagcggcc gcccgggcag gtcctcacca gaggcgccac ctacaacatc atagtggagg 60 

cactgaaaga ccagcagagg cataaggttc gggaagaggt tgttaccgtg ggcaactctg 120 

tcaacgaagg cttgaaccaa ectaeggatg actegtgett tgacccctac acagtttccc 180 

attatgeegt tggagatgag tgggaacgaa tgtctgaatc aggctttaaa ctgttgtgcc 240 

agtgettagg ctttggaagt ggtcatttca gatgtgattc atctagatgg tgecatgaca 300 

atggtgtgaa ctacaagatt ggagagaagt gggacegtea gggagaaaat ggacctcggc 360 

cgcgaccacg ct 372 
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<210> 247 
<211> 348 
<212> DNA 
<213> Homo sapien 

<220> 

<221> miscfeature 
<222> (1) . . . (318) 
<223> n = A,T,C or G 



<400> 247 

tcgagcggcc gcccgggcag gtaccggggt ggtcagcgag gagccattca cactgaactt 60 

caccatcaac aacctgcggt atgaggagaa catgcagcac cctggctcca ggaagttcaa 120 

caccacggag agggtccttc agggcctgct caggtccctg ttcaagagca ccagtgttgg 180 

ccctctgtac tccggctgca gactgacttt gctcagacct gagaaacatg gggcagccac 210 

tggagtggac gccatctgca ccctccgcct tgatcccact ggtnctggac tggacanana 300 

gcggctatac ttgggagctg anccnaacct ttggcggnga cnccnctt 348 



<210> 248 
<211> 304 
<212> DNA 
<213> Homo sapien 



<220> 

<221> miscfeacure 
<222> (1) . . . 1304) 
<223> n - A,T,C or G 



<400> 248 

gaggactggc tcagctccca gtatagccgc Uctctgtcca gtccaggacc agtgcgatca 

aggeggaggg tgcagatggc gtccactcca gtggctgccc catgtttctc aagtctgagc 

aaagncagtc tgcagccaga gtacagaggg ccaacactgg tgctcttgaa cagggacctg 

agcaggccct gaaggaccct ctccgtggtg Etgaacttcc tggagccagg gtgctgcatg 

ttctcctcac accgcaggtt gttgatggtg aagttcagtg tgaatggctc ctcgctgacc 
accc 



60 
120 
180 
240 
300 
304 



<210> 249 
<211> 400 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . - • [400) 
<223> n - A,T,C or G 



<400> 249 

agcgtggtcg cggccgaggc ccaccacacc caattccttg ctggtatcat ggcagccgcc 

acgtgccagg attaccggct acatcatcaa gtatgagaag cctgggtctc ctcccagaga 120 

agtggtccct cggccecgcc ctggtgtcac agaggctact attactggcc tggaaccggg 180 

aaccgaatat acaatttatg tcattgccct gaagaataat cagaagagcg agcccctgat 240 

tggaaggaaa aagacagacg agcttcccca actggtaacc cttccacacc ccaatcttca 300 

tggaccanan ancttggatn gtcctttcac nggttnaaaa aacccttctc gcccccccac 360 
cttggggatt aaccttggga aanggggatt tnaccntccc 



60 



400 



WO 00/36107 



81 



PCTVUS99/30270 



<210> 250 
<211> 400 
<212> DNA 
<213> Homo sapien 

<220> 

<221> miscf eature 
<222> (11 . . . (400) 
<223> n - A,T,C or G 



<400> 250 

tcgagcggcc gcccgggcag gc;ctgtcag agtggcactg gtagaagttc caggaaccct 60 

gaactgtaag ggttcttcat cagtgccaac aggatgacat gaaatgatgt acccagaagt 120 

gtcctggaat ggggcccatg agatggttgt ctgagagaga gcttcttgtc ctacattcgg 180 

cgggtatggt cttggcctat gccttatggg ggtggccgtt gtgggcggtg tggtccgcct 240 

aaaaccatgt tcctcaaaga tcatttgttg cccaacactg ggttgctgac cagaagtgcc 300 

aggaagctga ataccatttc cagtgtcata cccagggngg gtgaccaaag ggggtcnttt 360 

ngacctggng aaaggaacca tccaaaanct ctgncccatg 400 



<210> 251 
<211> 514 
<212> DNfl 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (514) 
<223> n - A,T,C or G 



<400> 251 

agcgtggncg cggccgaggt ctgaggatgt aaactcttcc caggggaagg ctgaagtgct 60 

gaccatggtg ctactgggtc cttctgagtc agatatgcga ctgacgngaa ctgaagtagg 120 

tactgtagat ggtgaagtc- gggtgtccct aaatgctgca tctccagagc cttccaicat ISO 

taccgtttct tcttttgcta tgggatgaga cactgttgag tattctctaa agtcaccact 240 

gaaatcttcc tccaaaggaa aacctgtgga aaagcccctt atttctgcoc cataatttgg 300 

ttctcctaat cnctctgaaa tcactatttc cctggaangt ttgggaaaaa nngggcnacc 360 

tgncantgga aantggatan aaagatccca ccattttacc caacnagcag aaagtgggaa 420 

nggtaccgaa aaqctccaaq taanaaaaag gagggaagta aaggtcaagt gggcaccagt 480 

ttcaaacaaa actttcccca aactatanaa ccca 514 



<210> 252 

<211> 501 

<212> DNA 

<213> Homo sapien 

<220> 

<221> raisc_feature 

<222> (1) . . . [501) 

<223> n - A, T,C or G 



<400> 252 

aagcggccgc ccgggcaggn ncagnagtgc cttcgggact gggntcaccc ccaggtctgc 60 

ggeagtcgtc acagcgccag ccccgctggc ctccaaagca tgtgcaggag caaatggcac 120 

cgagatattc cttctgccac tgttctccta cgtggtatgt cttcccatca tcgtaacacg 180 

ttgcctcatg agggtcacac ttgaattctc cttttccgtt cccaagacat gtgcagctca 240 
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tttggctggc tctatagttt ggggaaagtt tgttgaaact gtgccac^ga cctttacttc 300 

ctccttctct acrggagctt tccgtacctt ccacctctgc tgntggnaaa aagggnggaa 360 

cntcttatca attteatcgg acagtanccc nctttctncc caaaacatnc aagggaaaat 420 

attgattncn agagcggatt aaggaacaac ccnaattatg ggggccagaa ataaaggggg 480 

cttttccaca ggtnttttcc t 501 

<210> 253 
<211> 226 
<212> DNA 
<213> Homo sapien 

<400> 253 

tcgagcggcc gcccgggcag gtctgcaggo tattgtaagt gttctgagca catatgagat 60 

aaoctgggcc aagctatgat gttcgatacg ttaggtgtat taaatgcact tttgactgcc 120 

atctcagtgg atgacagcct tctcactgac agcagagatc ttcctcactg tgccagtggg 180 

caggagaaag agcatgctgc gactggacct cggccgcgac cacgct 226 

<210> 254 

<211> 226 

<212> DNA 

<213> Homo sapien 



<400> 254 

agcgtggtcg cggccgaggt ccagtcgcag catgcccttt ctcctgccca ctggcacagt 60 

gaggaagatc tctgctgtca gtgagaaggc tgtcatccac tgagatggca gtcaaaagtg 120 

catttaatac acctaacgta tcgaacatca tagcttggcc caggttatct catatgtgct 180 

cagaacactt acaatagcct gcagacctgc ccgggcggec gctcga 226 



<210> 255 
<211> 427 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) ... (427) 
<223> n -= A,T,C or G 



<400> 255 

cgagcggccg cccgggcagg tccagacccc aatccagaga accaccaagc cagatgtcag 60 

aagctacacc atcacaggtt tacaaccagg cactgactac aagatctacc tgtacacctt 120 

gaatgaoaat gctcggagct cccccgtggt catcgacgcc tccactgcca ttgatgcacc 180 

atccaacctg cgtttccrtgg ccaccacacc caattccttg ctggtatcat ggcagccgcc 240 

acgtgccagg attaccggct acatcatcaa gtatgagaag cctgggtctc ctcccagaga 300 

agtggtccct cggccccgcc ctggtgncac agaagctact attactggcc tggaaccggg 360 

aaccgaatat acaatttatg tcattgccct gaagaataat canaagagcg agcccctgat 420 

tggaagg 427 



<210> 256 
<211> 535 
<212> DMA 
<213> Homo sapien 

<220> 

<221> raise feature 
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<222> (1) . . . (535) 
<223> n - A, T,C or G 



<400> 256 

agcgtggtcg cggccgaggt cctgtcagag tggcactggt agaagttcca ggaaccctga 60 

actgtaaggg ttcttcatca gtgccaacag gatgacatga aatgatgtac tcagaagtgt 120 

cctggaatgg ggcccatgag atggttgtct gagagagagc ttcttgtcct gtctttttcc 100 

ttccaatcag gggctcgctc ttctgattat tcttcagggc aacgacataa attgtatatt 240 

cggttcccgg ttccaggcca gtaatagtag cctctgtgac accagggcgg ggccgaggga 300 

ccacttctct gggaggagac ccaggcttct catacttgat gatgtanccg gtaatcctgg 360 

caccgtggcg gctgccatga taccagcaag gaattgggtg tggtggccaa gaaacgsagg 420 

rtggatggtg catcaatggc agtggaggcg tcgatnacca caggggagct ccgancattg 480 

tcattcaogg tggacaggta gaatcttgta atcaggtgcc tggtttgtaa acctg 535 



<210> 257 
<211> 544 
<212> DNA 
<213> Homo sapien 

<220> 

<221> tnisc_f eature 
<222> (It . . . (544) 
<223> n - A,T,C or G 



<400> 257 

tcgagcggec gcccgggcag gtttcgtgac cgtgacctcg aggtggacac caccctcaag 60 

agcctgagcc agcagatcga gaacatccgg agcccagagg gcagccgcaa gaaccccgcc 120 

cgcacctgcc gtgacctcaa gatgtgccac tctgaotgga agagtggaga gtactggatt 180 

gaccccaacc aaggctgcaa cctggatgcc atcaaagtct tctgcaacat ggagactggt 240 

gagacctgcg tgtaccccac tcagcccagt gtggcccaga agaactggta catcagcaag 300 

aaecccaagg acaagaagca tgtctggttc ggcgaaagca tgaccgatgg attccagttc 360 

gagtatggcg gccagggctc cgaccctgcc gatgtggacc tcggccgcga ccacgctaag 420 

cccgaattcc agcacactgg cggccgttac cagtgggatc cgagcttcgg taccaagctt 480 

ggcgtaatea tgggncatag ctgtttcctg ngtgaaaatg gtattccget tcacaatttc 540 

ccac 544 



<210> 258 
<211> 418 
<212> DNA 
<213> Homo sapien 



<400> 258 
agcgtggtcg cggccgaggt- ccacatcggc 
ctggaatcca tcggtcatgc tctcgccgaa 
gctgatgtac cagttcttct gggccacact 
agtctccatg ttgcagaaga ctttgatggc 
ccagtactct ccactcttcc agtcagagtg 
ggggttcttg cggctgecct czgggctccg 
gaagggtggt gcccacctcg aggtcacggt 



agggtcggag 


ccctggccgc 


cataetcgaa 


.60 


ccagacatgc 


ctcttgtcct 


tggggttctt 


120 


yggctgagtg 


gggtacacgc 


aggtctcacc 


180 


atccaggttg 


cagccttggt 


tggggtcaat 


240 


gcacatcttg 


aggtcacggc 


aggtgcgggc 


300 


gatgttctcg 


atctgctggc 


tcaagctctt 


360 


cacgaaacct 


gcccgggcgg 


ccgctcga 


418 



<210> 259 

<211> 377 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> misc_feature 
<222> (1) . . . (377) 
<223> n - A,T,C or 



<400> 
agcgtggtcg 
cactctgact 
gccatcaaag 
agtgtggccc 
ttcggcgaga 
gccgatgtgg 
gccggccgtt 



259 
cggccgaggt 
ggaagagtgg 
tcttctgcaa 
agaagaactg 
gcatgaccga 
acctgcccgn 
actactg 



caagaacccc 
agagtactgg 
catggagact 
gtacatcagc 
tggattccag 
gccggnccgc 



gcccgcacct 
attgacccca 
ggtgagacct 
aagaacccca 
ttcgagtatg 
tcgaaaagcc 



gccgtgacct 
accaaggctg 
gcgtgtaccc 
aggaeaagag 
gcggccaggg 
cnaatttcca 



caagatgtgc 
caacctggat 
cactcagccc 
gcatgtctgg 
ctccgaccct 
gncacacttg 



60 
120 
1B0 
240 
300 
360 
377 



<210> 260 
<211> 332 
<212> DNA 
<213> Homo sapien 



<400> 260 

tcgagcggcc gccr.gggcag gtccacatcg gcagggtcgg agccctggcc gccatactcg 60 

aactggaatc catcggtcat gctctcgccg aaccagacat gcctcttgtc ctcggggrtc 120 

ttgctgatgt accagttctt ctgggccaca ctgggctgag tggggtacac gcaggtctca 180 

ccagtctcca tgtrgcagaa gaccttgatg gcatcoaggt tgcagccttg gteggggtca 240 

atccagtact ctccactcst ccagtcagag tggcacatct tgaggtcaeg gcaggtgcgg 300 

gcggggttct tgaccteggc cgcgaccacg ct 332 



<210> 261 

<211> 94 

<212> DNA 

<213> Homo sapien 



<400> 261 

cgagcggccg cccgggcagg tcccccccct ttctcttttt tctttttttt ttttttttit 
tttttttttt cttrtttttt tttttttttt tttt 



<2i0> 262 
<211> 650 
<212> DNA 
<213> Homo sapien 



<220> 

<221> raisc_£eature 
<222> (1) . . . (S50) 
<223> n - A,T,C cr G 



<400> 262 



agcgtggtcg 
acatcacata 
agaaggccct 
aattcaccta 
cagtctttga 
atgacattgg 
aaaccaaact 
ttctaatctt 



cggccgaggt 
tcactgcaaa 
gaagctgatg 
cacagttctg 
atatcgaaca 
tggtectgat 
ctatctgaaa 
ggcaaccagt 



ctggcattcc 
aatagcattg 
gggtcaaatg 
gaggatggtt 
cgcaaggctg 
caagaatttg 
tcccaacaaa 
gcaagtgacc 



ttcgacttct 
catacatgga 
aaggtgaatt 
gcacgaaaca 
tgagactacc 
gtgtggacgt 
aaaaatttaa 
gacaaaatcc 



ctccagccga 
tcaggccagt 
caaggctgaa 
cactggggaa 
tattgtagat 
tggccctgtt 
ctccatatgt 
cagttattta 



gcttcccaga 
ggaaatgtaa 
ggaaatagca 
tggagcaaaa 
attgcaccct 
tgctttttar 
gntcctcttg 
tttccaaaat 



60 
120 
180 
240 
300 
360 
420 
480 
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gtttggaaac agtataattt gacaaagaaa aaaggatacc tctctttttt tggctggtcc 540 
accaaataca attcaaaagg ctttttggtt ttattttttt anccaattcc aatttcaaaa 600 
tgtctcaatg gngcttataa taaaataaae tttcaccctt nttttntgat 650 



<210> 263 

<211> 573 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (i)...(573) 
<223> n = A,T,C or G 



<400> 263 

agcgtggtcg cggccgaggt ctgggatgct cctgctgtca cagtgagata ttacaggatc 60 

acttaoggag aaacaggagg aaatagccct gtccaggagt tcactgtgcc tgggagcaag 120 

tctacagcta ccatcagcgg ccttaaacct ggagttgatt ataccatcac tgtgtatgct 1BD 

gtcactggcc gtggagacag ccccgcaagc agcaagccaa tttccattaa ttaccgaaca 240 

gaaattgaca aaccatccca gatgcaagtg accgatgttc aggacaacag cattagtgtc 300 

aagtggctgc cttcaagttc cc=tgttact ggttacagaa gtaaccacca ctcccaaaaa 360 

tggaccagga ccaacaaaaa ctaaaactgc aggtccagat caaacagaaa atggactatt 420 

gaaggcttgc agcccacagt ggaagtatgt ggntaggngt ctatgctcag aatcccaagc 4 B0 

cggagaaagt cagccttctg gtttagactg cagtaaccaa cattgatcgc cctaaaggac 540 

tggncattca cttggatggt ggatgtccaa ttc 573 



<210> 264 
<211> 550 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (550) 
<223> n - A,T,C or G 



<400> 264 

tcgagcggcc gcccgggcag gtcettgcag ctctgcagng tcttcttcac catcaggtgc 

agggaatagc tcatggattc catcctcagg gctcgagtag gtcaccctgt acctggaaac 

ttgcccctgt gggctttccc aagcaatttt gatggaatcg acatccacat cagngaatgc 

cagtcottta gggcgatcaa tgttggttac tgcagtctga accagaggct gactctetcc 

gcttggattc tgagcataga cactaaccac atactccact gtgggctgca agccttcaat 

agtcatttct gtttgatctg gacctgcagt tttaagcttt tggtggtcct gncccatttt 360 

tgggaagtgg ggggttactc tgtaaccagt aacaggggaa cttgaaggca gccacttgac 420 

actaatgctg ttgtcctgaa catcggtcac ttgcatctgg ggatggtttt gacaatctcc 4B0 

ggttcggcaa attaatggaa attggctrgc tgcttggcgg ggctgnctcc acgggccagt 540 
gacagcatac ^50 



60 
120 
180 
240 
300 



<210> 265 
<211> 596 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc feature 
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<222> (1) . . . {596) 
<223> r. = A, T, C or C 



<400> 265 

tcgagcggcc gcccgggcag gtccttgcag ctctgcagtg tcttcttcac catcaggtgc 60 

agggaatagc tcatggattc catcctcagg gcccgagtag gtcaccccgt acctggaaac 120 

ttgcccctgt gggctttccc aagcaatttt gatggaatcg acatccacat cagtgaatgc 180 

cagtccctta gggcgatcaa tgttggttac tgcagtctga accagaggct gactctctcc 240 

gcttggattc cgagcataca cactaaccac atactccact gtgggctgeo agccttcaat 300 

agtcatttct gtttgatctg gacctgcagt tttaagtttt tgttggncct gnnccatttt 360 

tggggaaggg gtggttactc ttgtaaccag taacagggga acctgaagca gccacttgac 420 

astaatgctg gtggcctgaa catcggtcac ttgcatctgg gatggtttgg ncaatttctg 180 

ttcggtaatt aatgggaaat tggcttactg gcttgcgggg gcLgtctcca cggncagtya 540 

caagcataca caggngacgg gtataatcaa ctccaggttt aaggccnctq aeggta 596 



<210> 266 
<211> 506 
<212> DNA 
<213> Komo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (S06) 
<223> n - A,T,C or G 



<400> 266 

agcgtggtcg cggccgaggt ctgggatqct cctgccgtea cag^gagata -tacagga;:c 60 

acttacggag aaacaggagg aaaragccct gtccaggagt tcactgtgcc Egggagcaag 120 

tctacagcta ccatcagcgg cctcaaaccr ggagttgatt ataccatcac tgtgtatgct 130 

gtcactggcc gtggagacag ccocgcaagc agtaagccaa cttccattaa ttnccgaaca 240 

gaaattgaca saccatccca natgcaagtg accgatgttc aggacaacag cattagtgtc 300 

aagtggctgc cttcaagttc ccctgtcact ggttacagag Caaccaccac tcci;aaaaat 360 

nggaccagga ccaacaaaaa actaaaaccg canggcccag atcaaacaga aacgaetatt 420 

gaaggcttgc agcccacagt ggagr.atgtg ggttagtgte tatgctcaga atnccaagcg 4 80 

gagagagtca gcctctggtt. cagact 506 



<210> 267 

<211> 548 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . !548) 
<223> n = A, T,C or G 



<400> 267 

tcgagcggcc gcccgggcag gtcagcgctc tcaggacgtc aceaocatgg cctgggctct 60 

gctccccctc accctcctca ctcagggcac agggtcctgg gcccagtctg ccctgactca 120 

gcctccctcc gcgtccgggt ctcctggaca gtcagtcacc auctcctgca ctggaaccag 180 

cagtgacgtt ggtgctea-g aatttgtctc ctggtaccaa caacacccag gcaaggcccc 240 

caaactcatg atttctgagg ccactaagcg gccctcaggg gtccctgatc gcttctctgg 300 

ctccaagtct ggcaacacgg cctccctgac cgcccctggg ctccangctg aggacgangc 360 

tgattattac tggaagctca tatgcaggca acaaoaactg ggtgttcggc ggaagggacc 420 

aagctgaccg tnctaaggtc aagcccaagg cttgcccccc tcggtcaccc tgttcccacc 480 
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ctcctctgaa gaagctttca agccaacaan gncacactgg gtgtgtctca taagtggacc 540 
ttctaccc 540 

<210> 268 
<211> 584 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . ■ • (584) 
<223> n = A,T,C or G 



<400> 26B 

agcgtggtcg cggccgaggt ctgt.agcttc tgtgggactt ccactgctea ggcctcaggc 60 

tcaggtagct gctggccgcg eacttgttgt tgetttgntt ggagggtgtg gtggtctcca 120 

ctcccgcctt gacggggctg ctatcigcct -ccaggccac tgtcacggcc qccgggtaga 180 

agtcacttat gagacacacc agtgtggcct tgttggctrg aagctcctca gaggagggtg 240 

ggaacagagt gaccgagggg gcagccttgg gctgacctag gacggtcagc ttggnccctc 300 

cgccgaacac ccaattgttc ttgcccgcat atgagcrcca gtaataatca gcctcatcct 360 

cagcctggag cccagagscr. gteaagggag gcccgtgttt gccaagactt ggaagccaga 420 

naagcgatca gggacccctg agggccgcct tacngacctc aaaaaatcat gaatttgggg 480 

ggcctttgcc tgggr.gttgg :tggtnacca gnaaaacaaa atttcataaa gcaccaacgt 540 

cacngctggt ttccagtgca ngaanatggt gaactgaanc gtcc 584 



<210> 269 
<211> 368 
<212> DNA 
<213> Hono sapien 

<220> 

<221> misc_feature 
<222> (1) . . . [366) 
<223> n = A,T,C or G 



<400> 269 

agcgtggtcc cggccgaggt ccagcatcag gagccccgcc ttgccggctc tggtcatcgc 60 

ctttcrtttt gtggcctgaa acgatgtcat caattcgcag tagcagaact gccgtctcca 120 

ctgctgtctt ataagtctgc agcttcacag ccaatggecc ccatatqccc agttecttea 180 

tgtccaccaa agtacccgtc tcaccattta caccccaggt ctcacagttc tcctgggtgt 240 

gcttggcccg aagggaggta agtanacgga tggcgctggt cccacagtto tggaccaggg 300 

tacgaggaat gacctctagg gcccgggcna caagccctgt atggacctgc ccgggcgggc 360 

ccgctcga 368 



<210> 270 
<211> 368 
<212> DNA 
<213> Homo sapien 

<220> 

<221> miac_fcature 
<222> (1) . . . (368) 
<223> n = A,T,C or G 



<400> 270 
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tcgagcggcc gcccgggcag gtccatacag ggctgttgcc caggccctag aggncattcc 60 

ttgtaccctg atccagaaet gtggyaccag caccatccct ccacttacct cccttcgggc 120 

caagcacacc caggagaact gtgagacctg gggtgtaaat ggngagacgg gtaetttggt 180 

ggacatgaag gaactgggca cacgggagcc attcgctgny aagctgcana cttataagac 240 

agcagtggag acggcagttc tgccactgcg aattgatgac atcgtttcag gccacaaaaa 300 

gaaaggcgat gaccanagcc ggcaaggcgg ggcttcctga tgctggaccr cggccgccga 360 

ccacgctt 368 



<210> 271 

<211> 424 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (11.7.1424) 
<223> n - A, T,C or C 



<400> 271 

agcgtggtcg cggecgaggt ccactagagg rctgtgtgcc attgcccagg cngaccctcc 60 

gcgtiacaaa ctcctaggag gccctgctgt gcggagggcc tqetacggtg tgctgcggtt 120 

catcatggag agtggggcca aaggctgcga ggttgtggtg tctgggaaac tccgaggaca 180 

gagggctaaa tccatgaagt ttgtggatgg cctgacgatc cacagcggag accctgtcaa 240 

ctactacgtt gacactgctg tgcgccacgt gttgctcana cagggtgtgc tgggcaccaa 300 

ggtgaagatc atgctgccct gggacccanc tggcaaaaat ggcccttaaa aaccccctgc 360 

cntgaccacg tgaaccattt gcgngaaccc caagatgaan atacttgccc accacccccc 420 

attc 424 



<210> 272 

<211> 541 

<212> DNA 

<213> Homo sapien 

<220> 

<221> raise feature 
<.222> il) ... (541) 
<223> p. -. A, T, C or G 



<400> 272 

tcgagcggcc gcccgggcag gtctgccaag gagaccctgt tacgctgtgg ggactggctg 60 

gggcatggca ggcggctctg gcttcccacc cttctgrtct gagatggggg tggtgggcag 120 

tatctcatct ttgggttcca caatgetcac gtggtcaggc aggggettet tagggecaat 180 

-ettaecagtt gggtcccagg gcagcatgat cttcaccttg atgcccagca caccctgtct 240 

gagcaacacg tggcgcacag cagtgtcaac gtagtagtta acagggtctc cgctgtggat 300 

catcaggcca tccacaaact tcatggattt agccctctgt ecteggagtt tcccaaaaca 360 

ccacaacctc gccagccttt gggccccact tcttcatgaa cgaaaccgca gcacaccatt 420 

ancaaggccc ttccgcacag gnaagecett cctaaggagt tttgtaaacg caaaaaacr.c 480 

ttgcctgggg caaatgggca cacagacctn tamnagacc ttggnccgcg aaccaccgcu 540 

t ' 5-11 



<210> 273 
<211> 579 
<212> DNA 
<213> Hon-iO sapien 
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<220> 

<22l> roisc_feature 

<222> (1) . . ■ (579) 

<223> n = A,T,C or G 



<400> 273 

agcgtggtcg cggccgaggt ctggccctcc cggcaaggct ggtgaagatg gtcaccctgg 60 

aaaacccgga cgacctggtg agagaggagt tgttggacca cagggtgctc gtggtttccc 120 

tggaactcct ggacttcctg gcttcaaagg cattagggga cacaatggtc tggatggatt 180 

gaagggacag cccggtgctc ctggtgtgaa gggtgaacct ggngcccctg gtgaaaatgg 240 

aactccaggt caaacaggag cccgngggct tcctggngag agaggacgtg ttggtgcccc 300 

tggcccanac ctgcccgggc ggccgctcna aaagccgaaa ^ccagnacac tggcggccgn 360 

tactantgga atccgaactt cggtaccaaa gcttggccgt aatcatggcc atagcttgtt 420 

ccctggggng gaaattggta ttccgctncc aattccacac aacataccga acccggaaag 480 

cattaaagtg taaaagccct gggggggcct aaatgangtg agcntaactc ncatttaatt 54 0 

ggcgttgcgc ttcactgccc cgcttttcca gtccgggna 579 



<210> 274 
<211> 330 
<212> DNR 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (330) 
<223> n = A, T, C or G 

<400> 274 

tcgagcggcc gcccgggcag gtctgggcca ggggcaccaa cacgtcctct ctcaccagga 

agcccacggg ctcctgtttg acctggagct ccattttcac caggggcacc aggtccaccc 

ttcacaccag gagcaccggg ctgtccctrc aatccancca gaccattgtg ncccctaatg 

cctttgaagc caggaagtcc aggagttcca gggaaaccac gagcaccctg tggtccaaca 

actcctctct eaccaggtcc cccgggtttt ccagggtgac catcttcacc agccttgcca 300 
ggagggcoag acctcggccg cgaccacgct 330 



60 
120 
180 
240 



<210> 275 

<211> 57 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) .(.97.) 

<223> n = A, T, C or G 



<400> 275 

ancgtggteg cggccgaggt cctcaccaga ggtgncacct acaacatcat agtggaggca 
ctgaaagacc ancagaggca taaggttcgg gaagagg 9 "7 



60 



<210> 276 
<211> 610 
<212> DNA 
<213> Homo sapien 



<220> 
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<22i> misc_f eacure 
<222> (1)...(G10) 
<223> n - A,T,C or G 



<400> 27G 

tcgaycggcc ucccgggo-ag gtccattttc tcccr.gacgg tcccact^ct ctccaatctc 60 

qtagttcaca ccattgtcat ggcaccatct agatgaatca catctgaaat gaccacctcc 120 

aaagcccaag cactggcaca acagtttaaa gcctgattca gacattcgtt cccactcatc 180 

tccaacggca taatgggaaa crgtgtaggg gtcaaagcac gagtcatccg taggttggtt 240 

caagccttcg ttgacagagt tgtccacggt aacaacetct tcccgaacct tatgcccctg 

ctggtctttc agtgcctcca ccatgacgtt gtaggtggca cctctggtga ggacctcngn 

ccngaacaac gcttaagccc gnattctgca gaataatccc atcacacntg gcggccgcct 

cgancatgca tcntaaaagg ggccccaatt tcccccttat aagr.gaancc gtatttncca 

atttcactgg ncccgccgnt tctacaaacg ncggtgaact ggggaaaaac cccggcggtt 540 

acccaacttt aatcgccntt ggcageacaa tcccccctcr tcgnccancn tgggcgtaaa 600 
taaccgaaaa 



300 
360 
420 
480 



610 



<210> 277 

<211> 33 

<212> DNA 

<2i3> Hoir.o sapien 



<220> 

<221> misc^f eature 
<222> (1) . . . (38) 
<223> n = A,T,C or C- 

<400> 277 

ancgnggtcg cggccgangt ntttttcctc nctttttt 

<21Q> 278 
<211> 443 
<:212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feoturQ 

<222> (1) . . . (143) 

<223> n = A,T,C or G 



<400> 276 

agcgtggccg cggccgaggt ctgaggttac atgcgtggtg gtggacgtga gccacgaaga 60 

ccctgaggtc aagttcaact ggtacgtgga cggcgtggag gtgcataatg ccaagacaaa 120 

gccgcgggag gagcagcaca acagcacgta ccgggnggtc agcgccctca ccgtectgca 180 

ccagaattgg ttgaatggca agqagtacaa gngcaaggtt tecnaeaaag ccntcccagc 240 

ccccntcgaa aaaaccattt ccaaagccaa agggcagccc cgagaaccac aggCgcacac 300 

cctgccccca tcccgggagg aaaagancaa naaccnggtt cagccttaac ttgcttqerc 360 

naangctttt tatcccaacg nacttccccc ntggaancgg gaaaaaccoa tgggccaanc 420 

cgaaaaacaa ttacaanaac ccc 443 

<210> 279 
<211> 348 
<212> DNA 
<213> Homo sapien 
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<220> 

<221> raisc_fearure 
<222> (1) ... (343) 
<223> n » i,T,C or G 



<400> 279 

tcgagcggcc gcccgggcag gtgtcggagt ccagcacggg aggcgtggtc ttgtagttgt SO 

tctccggctg cccattgctc tcccactcca cggcgatgtc gctgggatag aagcctttga 120 

ccaggcaggt caggctgacc tggttcttgg tcatctcctc ccgggatggg ggcagggtga 180 

acacctgggg ttctcggggc ttgccctttg gttttgaana tggttttctc gatgggggct 240 

ggaagggctt tgttgnaaac cttgcacttg actccttgcc attcacccag ncctggngca 300 

ggacggngag gacnctnacc acacggaacc gggctggtgg acr.gctcc 34 8 



<210> 280 
<2H> 149 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) .7, (1491 
<223> n = A,T,C or G 



<400> 280 

agcgcggccg cggacgangt cctgtcagag tggnactggt agaagttcca ngaaccctga 60 

actgtaaggg ttcttcatca gtgccaacag gatgacatga aatgatgtac tcagaagngr. 120 

cctggaatgg ggcccatgan atggttgcc 149 



<210> 281 
<211> 404 
<212> DNA 
<213> Homo sapien 

<220> 

<221> miscfeature 
<222> (1) . . . M04 j 
<223> n - A, T,C or G 



<400> 281 

tcgagcggcc gcccgggcag gcccaccaca cccaattcct tgctggtate atggcagccg 60 

ccacgtgcca ggattaccgg ctacatcatc aagcatgaga agcctgggtc tcctcccaga 120 

gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattactgg cctggaaccg 180 

ggaaccgaat atacaatcta rgtcattgcc ctgaagaata atcagaagag cgagcccctg 240 

actggaagga aaaagacaga cgagcttccc caactggtaa cccttccaca ccccaatctt 300 

catggaccag agatcttgga tgttccctcc acagttcaaa agaccccttt cggcaccccc 360 

cctgggtatg aacctgggaa aanggnantc aanctttcct ggca 404 



<210> 282 
<211> 507 
<212> DNA 
<213> Homo sapien 

<220> 

<221> raisc_f eature 
<222> (1) . . . (507) 
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<223> n = A,T,C or G 



<400> 282 

agcgtggtcg cggccgaggt ctgggatgct cctgctgtca cagtgagata ttacaggatc 60 

acttacggag aaacaggagg aaacagccct gtccaggagt ccactgtgcc tgggagcaag 120 

tctacagcta ccatcagcgg ccT:taaacct ggagttgatt ataccatcac tgtgtatgct 180 

gtcaccggcc gtggagacag ccccgcaagc sgcaagccaa tttccattaa ttaccgaaca 240 

gaaat^gaca aaccatccca gatgcaagtg accgatgitc aggacaacag cattagtgrc 300 

aagtggctgc cttcaaggtn ccctggtact gggttacaga ritaaccacca ctcccaaaaa 360 

-ggaccagga accacaaaaa cttaaactgc agggtccaga tcaaaacaga aatgactatt 420 

gaangcttgc agcccacagt gggagtatgn gggtagtgnc tatgcttcag aatccaagcg 480 

gaaaaangtc aagccttntg ggttcaa 507 



<210> 283 
<211> 325 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . • • 1325! 
<223> n = A,T,C or C 



<40C> 283 

tcgagcggcc gcccgggcag gtccttgcag ctctgcagtg r.cttcttcac catcaggtgc 60 

agggaatagc tcatggattc carccccagg gctcgagrag gtcaccctgt acctggaaac 120 

ttgcccctgt gggctttccc aagcaatttt gatggaatcg acatccacat cagtgaatgc 180 

cagtccttta gggcgaccaa tgctggttac tgcagnctga accagaggct gactctctcc 240 

gcttggattc tgagcataga cactaaccac aractccac, gtgggetgca anccutcaat 300 

aanncatttc -gtttgatct ggacc 325 



<210> 284 

<211> 331 

<212> DNA 

<213> HotiO sapien 

<220> 

<221> misc_fcature 

T222> (1)...(331) 

<223> n - A,T,C or G 



<400> 284 

tcgagcggcc gcccgggcag gtccggtggg gtcctggcac acgcacatgg gggngctgnt 60 

ctnatccagc tgcccagccc ccatcggcga gtttgagaag gtgtgcagca atgacaacaa 120 

naccttccac tcttcctgcc aectctttgc cacaaagtgc accctggagg gcaccaagaa 180 

gggccacaag ctccacctgg accacatcgg gccttgcaaa tacatccccc cttgcctgga 24 0 

■ ctctgagctg accgaattcc cccttgcgca tgcgggactg gc.caagaac cgr.cctggca 300 

cccttgtatg anagggatga agacacnacc c 331 



<210> 285 

<2il> 509 

<212> DNA 

<213> Homo sapien 



<220> 
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<?.21> misc_feature 
<222> (1) ■ • ■ C509I 
<223> n ■ A,I,C or C 



<400> 285 

agcgtggteg cggccgaggt ctgtcctaca gtcctcagga ctctactccc tcagcagcgt 60 

ggtgaccgtg ccctccagca acttcggcac ccagacctac acctgcaacg tagatcacaa 120 

gcccagcaac accaaggtgq acaagagagt tgagcccaaa tcttgtgaca aaactcacac ISO 

atgcccaccg tgcccagcac ctgaactcct ggggggaccg tcagtcttcc tcttcccccg 240 

catccccctt ccaaacctgc ccgggcggcc gctcgaaagc cgaattccag cacactggeg 300 

gccggtacta gtgganccna acttggnanc caacctggng gaantaatgg gcataanctg 3S0 

tttctggggg gaaattggta tccngcttac aattcccnca caacatacga gccggaagca 420 

taaaagngta aaagcctggg ggnggcctan tgaagtgaag ctaaactcac attaatcngc 480 

gttgccgctc actggcccgc ctttccagc 509 



<210> 286 
<211> 336 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (I) . . . (336j 
<223> n = A,T,C or G 

<40Q> 286 

tcgagcggcc gcccgggcag ctttggaagg gggatgcggg ggaagaggaa gactgacggt 

ccccccagga gttcaggtgc tgggcacggt gggcatgtgt gagttttgtc acaagatttg 

ggctcaactc tcttgtccac cttggtgttg ctgggcttgt gatctacgtt ycaggtctag 

gtctgggngc cgaagttgct cgagggcacg gtcaccacgc tgctgaggga gtagagtcct 

gaggactgta ngacagacct cggccgngac eacgctaagc cgaattctgc agatatccat 
cacactggeg gccgctccga ecatgeattt tagagg 



. 60 
120 
1B0 
240 
300 
336 



<210> 287 

<211> 30 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> tl) . . . (30) 

<223> n - A,T,C or G 



<400> 287 
agcgtggncg eggacganga caaenacccc 

<210> 283 
<211> 316 
<212> DNA 
<213> Homo sapier. 



<220> 

<221> misc_teature 
<222> (1) . . . (316) 
<223> n = A,T,C or G 
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<400> 288 

tcgagcggcc gcccgggcag gnccacatcg gcagggtcgg agccctggcc gccatacccg 60 

aactggaatc catcggtcat gctcttgccg aaccagaca- gcctctcgtc cttggggt-c 120 

ttgctgatgn accagttctt ctgggccaca ctgggctgag tggggtacac gcaggcctca 180 

ccagtctcca tgttgcagaa gactttgatg gcatccaggt tgcagccttg gttggggtca 240 

atccagtact ctccaetett ccagtcagag tggcacatct tgaggtcacg gcaggtgcgg 300 

gcggggttct tgacct 316 



<210> 289 

<211> 308 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (30BI 
<223> n = A, T,C or G 



<400> 289 

agcgtggtcg cggccgaggt ccagcctyga gar.iianggtg aaggtggtcc ccccggac.t 

ccaggcatag ctggacctcg tcgtagccct ggtgagagag gtgaaactgg ccctccagga 

cccgccggtt tccctggtgc tcctggacag aatggtgaac ctiggnggtaa aggagaaaga 

ggggetccgg ntganaaagg tgaaggaggc cctcctgnat tggcaggggc cccangac.t 

agaggtggag ctggceecce tggccccgaa ggaggaaagg gtgctgctgg tcctcctggg 
ccacctgg 



60 
120 
180 
240 
300 
308 



<210> 290 

<211> 324 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f sature 
<222> . . . (324) 
<222> r. = A, T,C or G 

<400> 290 

tcgagcggcc gcccgggcag gtccgggcca ggaggaccaa taggaccagc aggaccccrt 60 

gggccatctt tccctgggac accatcagca cctggaccgc ccggttcacc cttgtcaccc 120 

tttggaccag gacttccaag acctcctctt tctccaggca ttccctgcag accaggagca i80 

ccancagcac caggtggccc aggaggacca gcagcaccct trcccccttc gggaccaggg 240 

ggaccagctc cacctctaag tcctggggcc cctgccaatc caggagggcc cccttcacct 300 

ttctcacccg gageccctct ttct 324 



<210> 291 

<211> 278 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc^feature 
<222> (1) . . . (273) 
<223> n = A,T,C or G 



WO 00/36107 



95 



PCTAJS99/3O270 



<400> 291 

tcgagcggcc gcccgggcag gticcaccggg atattcgggg gtctggcagg aatgggaggc 60 

atccagaacg agaaggagac catgcaaagc ctgaacgaec gcctggcctc ttacctggac 120 

agagtgagga gccrggagac cgacaaccgg aggctggaga gcaaaatcug ggageacttg 190 

gagaagaagg gaccccaggt cagagactgg agccattact tcaagatcat cgaggacctg 240 

agggctcana tcttcgcaaa tactgcngac aatgcccg 276 



<210> 292 
<211> 239 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . ■ (299) 
<223> n = A, T, C or G 



60 
120 
180 
240 



<4Q0> 292 

atacqnggtc gcggr.cgang accancrctg gctcataccr gactctaaag ncntcaccag 
nar.ttacggn cattgccaat ctgcagaacg atgcgggcar tgtccgcant atttgcgaag 
atctgagccc tcaggncctc qatgaccttg aagtaangge tccagtctct gacctggggc 
cccttcttct ccaagtgctc ccggatttcg ctctccaqcc tccggttscc ggtcttccaag 
ncttctcact ctgtccagga aaagaggcca ggcggncgat cagggctlitt ycatggact 299 

<210> 293 
<211> 101 
<212> DNA 
<213> Homo sapien 



<400> 293 

agcgtggtcg cggccgaggt tgtacaagct tttttttttt tttttttttt tttttttttt 
tttttttttt tttttttttt tttttttttt tttttttttt t 



SO 
101 



<210> 294 
<211> 2B5 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (285) 
<223> n - A, T,C or G 



<400> 294 

tcgagcggcc gcccgggcag gCctgceaac accaagattg gcccccgccg catccacaca 

gttngtgtgc ggggaggtaa eaagaaatac cgtgccctga ggntggacgn ggggaatttc 

tcctggggct cagagtgttg tactcgtaaa acaaggatca tcgatgttgt ctacaatgca 

cctaataacg agctggttcg taccaagacc ctggtgaaga attgeatcgt gctcatngac 

agcacaccgt accgacagtg ggtaccgaag tcccactatg cncct 



<210> 295 
<211> 216 
<212> DNA 
<213> Homo sapien 



WO 00/36107 



96 



PCT/US99/30270 



<400> 295 

tcgagcggcc gcccgggcag gtccaecaca cccaatccct tgctggtatc atggcagccg 
ccacgtgeca ggattaccgg ctacatcatc aagtatgaga agcctgggtc tcctcccaga 
gaagtggtcc ctcggccccg ccctggtgtc acagaggcta ctattactgg cctggaaccg 
ggaaccgaat atacaattta tgtcattgcc ctgaag 



<210> 296 
<211> 414 
<212> DMA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . ■ (414) 
<223> R ■= A,T,C or G 



60 
120 
180 
240 
300 
360 



<400> 296 

agcgtgntcn cggccgagga tggggaagct cgnctgtctt tttccttcca atcaggggct 
niuitcttctc atcattcrtc agggcaanga cataaattgc atattcggnt cccggttcca 
gnccsgtaat agtagccccr gtcacaccag ggcggggccg agggaccact tctctgggag 
gagacccagg cttctcatac ctgatgatga agccggtaat cctggcac'gt gggcggctgc 
catgatacca ccaangaatt ggg-.gtggtg gacctgcccg ggcgggccgc tcgaaaancc 
gaattcntgc aagaatatcc atcacacttg ggcgggccgn tcgaaccatg catcntaaaa 
gggccccaat ttccccccra ttaggngaag ccncatttaa caaattccac ttgg 414 

<210> 297 
<211> 376 
<212> DNA 
<213> Homo sapien 



<220> 

<221> mi3c_feaeure 
<222> (1! . . . (376) 
<223> ii » A, T, C or G 



<400> 297 

tcgagcggcc gcccgggcag gtctcgcggt cgcactggtg nrgcuggtcc cgttggtccc 
cccggccctc ctggacctcc tggtccccct ggtcctccca gcgctggttt cgacttcagc 
ttcctgcccc agccacctca agagaaggct cacgatggtg gccgctacta ccgggctgat 
gatgccaatg tggttcgtga ccgtgacctc gaggtggaca ccaeccrcaa gagccttgag 240 
ccagcagaat cgaaaacatt cggaacecaa gaagggcaag cccgcaaaga aaccccgccc ™ n 
gcacctggcc gngaacctcc aagaangtgc ccacntcttg actgggaaaa aaagggaaaa 
ntacttggaa ttggac 



60 
120 
180 



300 
360 
37 6 



<210> 298 
<211> 357 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc__feature 
<222> (1) . . . (357) 
<223> n - A,T,C or G 



<400> 298 
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agcgtggtcg 
ctggaatcca 
gctgatgtac 
agtctccatg 
ccagtactct 
gcggggttct 



cggccgaggt 
tcggtcatgc 
eagttcttct 
ttgcagaaga 
ccactcttcc 
tgcgggctgc 



ccacatcggc 
tctcgccgaa 
gggccacact 
ctttgatggc 
agtcagaagt 
ccttctgggc 



agggtcggag 
ccagacatgc 
gggctgagtg 
atccaggttg 
ggcacatctt 
tcccggaatg 



ccctggccgc 
ctcttgtcct 
gggtacacgc 
cagccttggt 
gaggtcacgg 
ttctnngaac 



catacLcgaa 
tggggttctt 
aggtctcacc 
tggggtcaat 
cagggtgcgg 
ttgctgg 



<210> 299 

<211> 307 

<212> DNA 

<213> Homo sapien 

<T220> 

<221> misc_feature 

<222> (1)...(307) 

<223> n » A,T,C or G 

<400> 299 

agcgtggtcg cggccgaggt ccactagagg tctgtgtgcc attgcccagg cagagtctct 

gcgttacaaa ctcccaggag ggcttgctgt gcggagggcc tgctatggtg tgctgcggtt 

catcatggag agtggggcca aaggctgcga ggttctggtg tctgggaaac tccgaggaca 

aagggctaaa cccatgaagt ttgtggatgg cctgatgatc cacagcggag accctgttaa 

c-tactacgtt gacacttgct tgtgcgccac gtgttgctca nacangggtg ggctgggcat 
caaggng 

<210> 300 
<211> 351 
<212> dna 
<213> Homo sapien 



60 
120 
1B0 
240 

300 
357 



60 
120 
ISO 
240 
300 
307 



<400> 300 
tcgagcggcc gcccgggeag 
gggcatggca ggcggctctg 
tatctcatct ttgggttcca 
cttaccagtt gggtcccagg 
gagcaaeacg tggcgcacag 
gatcatcagg ccatccacaa 



gtctgccaay gagaccctgt 
gcttcccacc cttctgttct 
caatgctcac gtggtcaggc 
gcagcatgac etteaccttg 
caagtctcaa cgtaagtaag 
actccatgga tLtaaccctc 



tatgetgtgg 


ggactggctg 


60 


gagatggggg 


tggtgggcag 


120 


aggggcttct 


tagggccaat 


180 


atgcccagca 


caccctgtct 


240 


ttaacagggt 


ctccgctg'ig 


300 


cgtcctcgga 


9 


351 



<210> 301 

<211> 330 

<212> DNA 

<213> Homo sapien 

<400> 301 

tcgagcggcc gcccgggeag gtgtttcaga ggttccaagg tccactgtgg aggtcccagg 

agtgctggtg gtgggcacag aggtccgatg ggtgaaacca ttgacataga gactgttcct 

gtccagggtg taggggecca gctctttgat geeattggee agttggctca gctcccagta 

cagccgctct ctgttgagtc cagggctttt ggggtcaaga tgatggacgc agatggcatc 

cactccagtg gctgctccat ccttctcgga cctgagagag gtcagtc^gc agecagagta 

cagagggeca acactggtgt tctttgaata 

<210> 302 

<211> 317 

<212> DHA 

<213> Homo sapien 



60 
120 
180 
240 
300 
330 
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<220> 

<221> misc_feature 
<222> (1) ... (317) 
<223> n - A,T,C or G 



«00> 302 

agcgtggtcg cggccgaggt ctgtactggg agctaagcaa actgaccaat gacattgaag 60 

agctgggccc ctacaccctg gacaggaaca gtctctatgt caatggtttc acccatcaga 120 

gctctgtgnc caccaccagc actcctggga cctccacagt ggatttcaga acctcaggga 180 

ctccatcctc cctctccagc cccacaatta tggctgctgg ccctctcctg gtaccattca 240 

ecctcaactt caccatcacc aacctgcagt atggggagga catgggtcac cctgnctcca 300 

ggaagttcaa caccaca 317 



<210> 303 
<211> 2B3 
<212> DNA 
<213> Homo sapien 



<220> 

<221> minc_feature 
<222> (1> . . . (283) 
<223> n - A,T,C or G 



<400> 303 
tcgagcggcc ycccggacag ytctgggcgg 
ggtctggcac cctgagcagt ccagcgagga 
ggatagtatg cagcacggnt ctgagr.ctgt 
ggtgctggct ggtangggtc gatcacaggg 
tgcatatact ggttagtgag gtgagcccgg 



atagcaccgg gcatattttg gaacggacga 60 

cttggtctta gttgagcaat ttggctagga 120 

gggatagctg ccatgaagta acctgaagga ISO 

ttgggaacag ctcgtacact tgccatcctc 240 

occtcttctt teg 283 



<210> 304 

<211> 72 

<212> DMA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
<222> (1) ... (72) 
<223> n = A,T,C or G 



<400> 304 

agcgtggtcg cggccgaggt gagecacagg tgacegggge tgaagctggg getgetggne 
ctgctggtcc tg 



<2XO> 305 
<211> 245 
<212> DBA 
<213> Homo sapier. 



<220> 

<221> misc_feature 
<222> (1) .7. (245) 
<223> n - A,T,C or G 



WO 00/36107 



99 



PCTOJS99/30270 



<400> 305 

cagcngctcc nacggggcct gngggaccaa caacaccgtt ttcaccctta ggccctttgg 60 

ctcctctttc tcctttagca ccaggttgac cagcagcncc ancaggacca gcaaatccat 120 

tggggccagc aggaccgacc tcaccacgtt caccagggct tccccgagga ccagcaggac 190 

cagcaggacc sgcagcccca gcttegcccc ggtcacctgt ggctcacctc ggccgcgacc 240 

acgct 245 



<210> 306 
<211> 246 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (1) . . . (246) 

<223> n = A,?,C or G 



<400> 306 

tcgagcggtc gcccgggcag gtccaccggg atagccgggg gtctggcagg aatgggaggc 60 

atccaqaacg aqaaqgaqac catgcaaagc ctgaacgacc gcctggcctc t-tacccggac 120 

agagf.gagga gcctggagac cganaaccgg aggctcgana gcaaaatceg ggagcactrg 180 

gagaagaagg gaccccaggt caagagactg gaqccattac trcaagatca tcgagggacc 240 

cqgagg 246 



<210> 307 

<211> 333 

<212> DNA 

<213> Homo sapien 



<220> 

<221> miscf eature 

<222> (1) . . . (333! 

<223> n = A,T,C or G 



<400:> 307 

agcgnggtcg cggccgaggt ccagctccgc ctcatacctg actctaaagt catcagcagc 

aagacgggca ttgtcaatcf- gcagaacgat gcgggcactg tccgcagtat ctgcgaagat 120 

ctgagccctc aggccctcga tgatcttgaa gtaatgyttc cagtctctga cctggggtcc 180 

cttcttctce aagtgctccc ggat-ttgct ctccagcctc cggttctcgg tctceaggct 240 

cotcactctg tccaggtaag aaggcccagg cggtcgttca ggctttqcat ggtctccttc 300 

tcyutctgga tgcctcccat ccctgccaga ccc 333 



60 



<210> 308 
<211> 310 
<212> DNA 
<213> Homo sapien 



<400> 308 

tcgagcggcc gcccgggcag gtcaggaagc acattggtct tagagccact gcctcctgga 60 

ttccacctgt gctgcggaca tcuccaggga gtgcagaagg gaagcaggtc aaaetgctca 120 

gatcagtcag actggctgtt ctcagttctc acctgagcaa ggtcagcccg cagccagagt 180 

acagagggcc aacactggtg ttcttgaaca agggcttgag cagaccctgc agaaccctct 24 0 

tccgtggtgt tgaacttcct ggaaaccagg gtgttgcatg tttttcctca taatgcaagg 300 

ttggtgatgg 310 
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<210> 309 

<211> 429 

<212> DNA 

<213> Homo sapien 

<400> 309 

agcgtggtcg cggccgaggt ccacatcggc agggtcggag ccctggccgc catactcgaa 60 

ctggaatcca tcggtcatgc tctcgccgaa ccagaentgc ctcttgtcct tggggttctt 120 

gctgatgtac cagttcttct gggccacact gggctgagtg gggtacaccg caggtctcac 190 

cagtctccat gttgcagaag actttgatgg catccaggtt gcagccrcgg ttggggtcaa 240 

tccagtactc tccactcttc cagtcagaag tgggcacatc ttgaggtcac cggcaggtgc 300 

cgggccgggg gttcttgcgg ctt.gccctct gggctccgga tgttctcgat ctgcttggct 360 

caggctcttg agggtgggtg tccacctcga ggtcacggcc accgaaacct gcccgggcgg 420 

cccgctcga 429 



<210> 310 
<211> 430 
<212> DMA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (430) 
<223> n - A,T,C or G 



60 



<400> 310 

tcgagcggtc gcccgggcag gtttcgtgac cgtgacctcg aggtgga=ac caccctcaag 

agcctgagcc agcagatcga gaacatccgg agcceagacg gcayccgcaa gaaccccgcc 120 

cgcacctgcc gtgacctcaa gatgtgccac tctgactgca agagtggaga gtactggatt 180 

gaccccaacc aaggctgcaa cctggatgcc accaaagtcc tctgcaacat ggagactggt 240 

gagacctgcg tgtaccccac tcagcccagt g-gggcccag aagaaactgg tacatcagca 300 

agcaacccca aggacaagag gcattgtctt ggttcggcca gnagcatgac ccgatggatt 360 

ccagtttcga gtattggcgg ccagggcttc ccgaccctrg ccgatgrgga cc.cggccgc 420 
gaccaccgct 



<210> 311 

<211> 2996 

<212> DNA 

<213> Homo sapien 



<4 00> 311 

cagccaccgg agtggatgcc atccgcaccc accgccctga ccccacaggc cctgggctgg 



60 



acagagagca gctgtatttg gagctgagcc agctgaccca cagcatcact gagctgggcc 120 
cctacaccct ggacagggac agtctc'atg tcaatggttt cacacagcgg agctctgtgc 
ccaccactag cattcctggg acccccacag tggacctggg aacatctggg actccagctc 
craaacctgg tccctcggct gccagccctc tcctggtgct attcactctc aacttcacca 
tcaccaacct gcggtacgag gagaacacgc agcacccrgg ctccaggaag ttcaacaeca 
cggagagggt ccttcagggc ctggtccctg ttcaagagca ccagtgttgg ccctctgtac 
tctggctgca gactgacttt gctcaggcct gaaaaggatg ggacagccac tggagtggat 
gccatctgca cccaccaccc tqaccccaaa agccctaggc tggacagaga gcagctgtat 
tgggagctga gccagctgac ccacaatatc actgagctgg gcccctatgc cctggacaac 
gacagcctct ttgtcaatgg tttcactcat cggagctctg tgtccaccac cagcactect 
gggaccccca cagtgtatct gggagcatct aagactceag cctcgatatt tggcccttca 
gctgccagcc atctcctgat act.attcacc ctcaacttca ccatcactaa ootgcggtat 
gaggagaaca tgtggcctgg ctccaggaag ttcaacaeca cagagagggt ccttcagggc 



180 
240 
300 
3 SO 
420 
480 
540 
600 
660 
720 
780 
840 
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ctgctaaggc ccttgttcaa gaacaccagt gttggccctc tgtactctgg ctgcaggctc 900 

accttgctca ggccagagaa agatggggaa gccaccggag tggatgccat ctgcacccac 960 

cgccctgacc ccacaggccc tgggctggae agagagcagc tgtatttgga gctgagccag 1020 

ctgacccaca gcatcactga gctgggcccc tacacactgg acagggacag tctctatgtc 1080 

aatggtttca cccatccgag ctctgtaccc accaccagca ccggggtggt cagcgaggag 1140 

ccattcacac ccaacttcac catcaacaac ctgcgctaca tggcggacat gggceaaccc 1200 

ggctccctca agttcaacat cacagacaac gtcatgaagc acctgctcag tcctttgttc 1260 

cagaggagca gcctgggtgc acggtacaca ggctgcaggg tcatcgcact aaggtctgrg 1320 

aagaacggtg ctgagacacg ggtggacctc ctctgcacct acctgcagcc cctcagcggc 1380 

ccaggtctgc ctatcaagca ggtgttccat gagctgagcc agcagaccca tggcatcacc 1440 

cggctgggcc cctactctct ggacaaagac agcctctacc ttaacggtta caatgaacct 1500 

ggtccagatg agcctcctac aactcccaag ccagccacca cattcctgct; tcctctgtca 1560 

gaagccacaa cagccatggg gtaccaectg aagaccctca cactcaactt caccatctcc 1620 

aatctccagt attcaccaga tatgggcaag ggctcagcta cattcaactc caccgagggg 1680 

gtccctcagc acctgctcag acccttgttc cagaagagca gcatgggccc cttctacttg 1740 

ggttgccaac tgatctccct caggcctgag aaggatgggg cagccactgg tgtggacacc 1800 

acctgcacct accaccctga ccctgtgggc cccgggctgg acatacagca gctttactgg I860 

gagctgagtc agctgaccca tggtgtcacc caactgggct tctatgtcct ggacagggat 1920 

agccccttca tcaatggcta r.gc=eeccag aatttatcaa tccggggcga gtaccagata 19S0 

aatt"c=aca ttgtcaaccg gaacctcagt oa-ccagacc ccacatcctc agagcacatr 2040 

accctgccca gggacatcca ggacaaggtc accacactct acaaaggcag tcaactacat 2100 

gacacattcc gcttctgcct ggtcaccaac ttgacgatgg actccgtgtt ggtcactgtc 2160 

aaggcattgt tctcctccaa tttggacccc agcctgqtgg agcaagtctt tctagataag 2220 

acccrgaatg cctcaticca ttggctgggc tccacctacc agttggtgga oatccaegcg 2280 

acagaaatgg agteatcagt ttatcaacce acaagcagct ceagcaccca gcacttctac -2340 

ctgaatttca ccatcaccaa cctaccatau tcccaggaca aagcccagcc aggcaccaec 2400 

aattaccaga ggaacaaaag gaatattgag gatgcgctca accaactctt ccgaaacagc 24 60 

agcatcaaga gttatttttc tgactgtcaa gtttcaacat tcaggtctgt ccccaacagg 2520 

caccacaccg gggtggactc cctgtgtaac ttctcgccac tggctcggag agtagacaga 2580 

gttgccatct atgaggaatt tctgcggatg acccggaatg gtacccagct gcagaactts 2640 

accctggaca ggagcagtgt ccttgtggat gggtattttc ccaacagaaa tgagccctta 2700 

actgggaatt ctgaccttcc cctctgggct gtcatcctca tcggcctggc aggactcctg 2760 

ggactcatca catgcctgat ctgcggtgtc c-tggtgacca cccgccggcg gaagaaggaa 2820 

ggagaataca acgtccagca acagtgccca ggctactacc agtcacacct agacctggag 2880 

gatccgcaat gactggaa-t tgccggtgcc tggggtgcct ttcccccagc cagggtccaa 2940 

agaagtt-gg ctggggcaga aataaaccat attggtcgga cacaaaaaaa naaaaa 2996 

<210> 312 
<211> 914 
<212> PRT 
<213> Homo sapien 

<400> 312 

Met Set Met Val Ser His Ser Gly Ala Leu Cys Pro Pro Leu Ala Phe 

15 10 15 

Leu Gly Pro Pro Gin Trp Thr Trp Glu His Leu Gly Leu Gin Phe Leu 

20 " 25 30 

Asn Leu Val Pro Arg Leu Pro Ala Leu Ser Trp Cys Tyr Ser Leu Ser 

35 40 45 

Thr Ser Pro Ser Pro Thr Cys Gly Met Arg Arg Thr Cys S«r Thr Leu 

50 55 60 

Ala Pro Gly Ser Ser Thr Pro Arg Arg Gly Ser Phe Arg Ala Trp Ser 
65 70 75 80 

Leu Phe Lys Ser Thr Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu 
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Thr Leu Leu Arg 
100 

lie Cys Thr His 
115 

Gin Leu Tyr Trp 
130 

Gly Pro Tyr Ala 
145 

His Arg Ser Ser 

Tyr Leu Gly Ala 
180 

Ala Ser His Leu 
195 

Leu Arg Tyr Glu 
210 

Thr Glu Arg Val 
225 

Ser Val Gly Pro 

Glu Lys Asp Gly 
260 

Pro Asp Pro Thr 
275 

Leu Ser Gin Leu 
290 

Asp Arg Asp Ser 
305 

Pro Thr Thr Ser 

Phe Thr He Asn 
340 

Ser Leu Lys Phe 
355 

Pro Leu Phe Gin 
370 

Val He Ala Leu 
385 

Leu Leu Cys Thr 

Lys Gin Val Phe 
420 

Leu GLy Pro Tyr 
135 

Asn Glu Pro Gly 
450 

Thr Phe Leu Pro 
4 65 

Leu Lys Thr Leu 

Pro Asp Met Gly 
500 

Leu Gin His Leu 
515 

Phe Tyr Leu Gly 



Pro Glu Lys Asp 

His Pro Asp Pro 
120 

Glu Leu Ser Gin 
135 

Leu Asp Asn Asp 
150 

Val Ser Thr Thr 
165 

Ser Lys Thr Pro 

Leu He Leu Phe 
200 

Glu Asn Met Trp 
215 

Leu Gin Gly Leu 
230 

Leu Tyr Ser Gly 
245 

Glu Ala Thr Gly 

Gly Pro Gly Leu 
280 

Thr His Ser He 
295 

Leu Tyr Val Asn 
310 

Thr Gly Val Val 
325 

Asn Leu Arg Tyr 

Asn He Thr Asp 
360 

Arg Ser Ser Leu 
375 

Arg Ser Val Lys 
390 

Tyr Leu Gin Pro 

405 

His Glu Leu Ser 

Ser Leu Asp Lys 
440 

Pro Asp Glu Pro 
455 

Pro Leu Ser Glu 
470 

Thr Leu Asn Phe 
485 

Lys Gly Ser Ala 

Leu Arg Pro Leu 
520 

Cys Gin Leu lie 



Gly Thr Ala Thr 
105 

Lys Ser Pro Arg 

Leu Thr His Asn 
140 

Ser Leu Phe Val 
155 

Ser Thr Pro Gly 
170 

Ala Ser lie Phe 
185 

Thr Leu Asn Phe 

Pro Gly Ser Arg 
220 

Leu Arg Pro Leu 
235 

Cys Arg Leu Thr 
250 

Val Asp Ala He 
2 65 

Asp Arg Glu Gin 

Thr Glu Leu Gly 
300 

Gly Phe Thr His 
315 

Ser Glu Glu Pro 
330 

Met Ala Asp Met 
345 

Asn Val Met Lys 

Gly Ala Arc Tyr 
380 

Asn Gly Ala Glu 
395 

Leu Ser Gly Pro 

410 

Gin Gin Thr His 
425 

Asp Ser Leu Tyr 

Pro Thr Thr Pro 
460 

Ala Thr Thr Ala 
475 

Thr He Ser Asn 
490 

Thr Phe Asn Ser 
505 

Phe Gin Lys Ser 
Ser Leu Arg Pro 



Gly Val Asp Ala 
110 

Leu Asp Arg Glu 
125 

He Thr Glu Leu 

Asn Gly Phe Thr 
160 

Thr Pro Thr Val 
175 

Gly Pro Ser Ala 
190 

Thr He Thr Asn 
205 

Lys Phe Asn Thr 

Phe Lys Asn Thr 
240 

Leu Lou Arg Pro 
255 

Cys Thr His Arg 
270 

Leu Tyr Leu Glu 
285 

Pro Tyr Thr Leu 

Arg Ser Ser Val 
320 

Phe Thr Leu Asn 
335 

Gly Gin Pro Gly 
350 

His Leu Leu 5er 
365 

Thr Gly Cys Arg 

Thr Arg Val Asp 
400 

Gly Lgu Pro lie 
415 

Gly He Thr Arg 
430 

Leu Asn Gly Tyr 
445 

Lys Pro Ala Thr 

Met Gly Tyr His 
480 

Leu Gin Tyr Ser 
495 

Thr Glu Gly Val 
510 

Ser Met Gly Pro 
525 

Glu Lys Asp Gly 
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530 535 540 

Ala Ala Thr Giy Val Asp Thr Thr Cys Thr Tyr His Pro Asp Pro Val 
545 550 555 560 

Gly Pro Gly Lou Asp lie Gin Gin Leu Tyr Trp Glu Leu Ser Gin Leu 

565 570 575 

Thr His Gly Val Thr Gin Leu Gly Phe Tyr Val Leu Asp Arg Asp Ser 

580 585 590 

Leu Phe lie Asn Gly Tyr Ala Pro Gin Asn Leu Ser lie Arg Gly Glu 

595 600 605 

Tyr Gin lie Asn Phe His Tie Val Asn Trp Asn Leu Ser Asn Pro Asp 

610 515 620 

Pro Thr Ser Ser Glu Tyr lie Thr Leu Leu Arg Asp lie Gin Asp Lys 
625 630 635 640 

Val Thr Thr Leu Tyr Lys Gly Ser Gin Leu His Asp Thr Phe Arg Phe 

645 650 655 

Cys Leu Val Thr Asn Leu Thr Met Asp Ser Val Leu Val Thr Val Lys 

660 665 670 

Ala Leu Phe Ser Ser Asn Leu Asp Pro Ser Leu Val Glu Gin Val Phe 

675 680 685 

Leu Asp Lys Thr Leu Asn Ala Ser Phe His Trp Leu Gly Ser Thr Tyr 

690 695 700 

Gin Leu Val Asp lie His Val Thr Glu Mer Glu Ser Ser Val Tyr Gin 
705 " 710 715 720 

Pro Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu Asn Phe Thr lie 

725 730 735 

Thr Asn Leu Pro Tyr Ser Gin Asp Lys Ala Gin Pro Gly Thr Thr Asn 

740 745 750 

Tyr Gin Arg Asn Lys Arg Asn lie Glu Asp Ala Leu Asn Gin Leu Phe 

755 760 765 

Arg Asn Ser Ser He Lys Ser Tyr Phe Ser Asp Cys Gin Val Ser Thr 

770 775 780 

Phe Arg Ser Val Pro Asn Arg His His Thr Gly Val Asp Ser Leu Cys 
785 790 755 800 

Asn Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala lie Tyr Glu 

805 810 815 

Glu Phe Leu Arg Met Thr Arg Asn Gly Thr Gin Leu Gin Asn Phe Thr 

820 325 830 

Leu Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Fhe Pro Asn Arg Asn 

835 840 845 

Glu Pro Leu Thr Gly Asn Ser Asp Leu Pro Phe Trp Ala Val He Leu 

850 855 860 

He Gly Leu Ala Gly Leu Leu Gly Leu He Thr Cys Leu He Cys Gly 
865 870 875 B80 

Val Leu Val Thr Thr Arg Arg Arg Lys Lys Glu Gly Glu Tyr Asn Val 

885 890 895 

Gin Gin Gin Cys Pro Gly Tyr Tyr Gin Ser His Leu Asp Leu Glu Asp 
g00 905 910 

Leu Gin 



<210> 313 
<211> 656 
<212> DNA 
<213> Homo sapiens 
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<400> 313 

acagccagtc ggagctgcaa gtgttctggg 
ttgtaaagga aagccacaac atgtccaagg 
tgcagtttgt ccacgactcc tcggagaaaa 
agcacacagc caactegcac cacctctctg 
agtgtcaagc tcaacaaacc atttcactgg 
tgatcctgtc tgcggtccac atccaacctt 
aagagcataa atgcccagtg gatgagoggg 
tggggctcat cttgggcctc gtcatcatgg 
aaatgactgc caaccaggtg cagatccctc 
agaggccgtt aggcaggcac cccctattcc 
aaaagcactt ttccatcttg tacacgagat 



tggategcgy atatgcactc aaaatgctct 60 
gacctgaggc gacttggagg ctgagcaaag 120 
cccacttcaa agacgcagtc agtgctggga 180 
gcttggtcac ccccgctggg aagtcctacg 240 
ectctagtga tccgcagaag acggtcacca 300 
ttgacattat ctcagattct gtcttcagcg 360 
agcaaetgga agaaacct-g cccctgattt 420 
taacactcgc gatttaccac gtccaccaca 480 
gggacagatc ccagtataag cacatgggct 54 0 
tcctccccca actgcatcag gtagaacaac 600 
acaccaaca- agctacaatc aaacag 656 



<210> 314 
<211> 519 
<212> DNR 
<213> Homo sapiens 



<400> 314 

-gtgcgtgga eeagtcagct tcccggtgtg 
gtcacCEtgc aggggttggt gaagctgctc 
gttcaaggat ggtctcggtg gtcaggccca 
cagttatg-ct taactgggct ctctgacacc 
aaacttcaat ggttatgcgg ggatgttcac 
cattcattag ctaatggtgt cccttggtat 
tcatgtttag gttttgtcta agagttagct 
ctaccaggga ctttggacat gggggccagc 
gataggccac tggccttgga cctcggccgc 



actggagcag ggc^tgtcgt cttcttcaua 60 

ccatccatgt acagctccca gtctactgac 120 

ctagaataaa ctgagtccaa cacctcraca 180 

gggaggaagg tggcggggtt taggtgttcc 240 

agagcaagct ttggtatcta gctagtctag 300 

ttatraaaat caccacagca tagggggact 360 

tatcngcttc ttgtgctaac agggctattg 420 

gtttggaaac ctcatctagt ttttttgaga 480 
gaccacgct 519 



<210> 315 
<211> 441 
<212> DNA 
<213> Homo sapiens 



<400> 315 

cacagagcg" ttattgacac caccacrcct 
aaaagttccc atgLtgatca catgtaaata 
cagaggcaac cagggtttat agtgctaggt. 
ntgtcaaacg tctctgcact gttttcagcc 
. ttccetcttt gtgacaaacc aaaagaataa 
atgatttaaa aattccaatg actttcgccc 
gctcgctctc tccgttttcc tttgtgagct 
tacgaaaaaa tgcattttgt g 



gaaaattggg attr.cttatt aggctcccct 60 

gccacatata tacaatgaag gcagtttctt 120 

aaatgtcatc tcttttgtgc tactgactea 180 

tctccacgtt gcctctgtcc tqcttctcag 240 

gaggattcag aacaggactg cttttcccct 300 

ttgggagaaa tttccaagga aatctctctc 360 

Cctgggggag ggttagtggc gacttttcga 420 

441 



<210> 316 
<211> 247 
<Z12> DNA 
<213> Homo sapiens 



<4O0> 316 

tggcgcggct gctggatttc accttcttgc 
ggcgggatac tccattatgg cccetcgccc 
ccagtctagc ttggtaagaa gagagacatg 
atctgctgtc cctacttcag cgactgcagg 
cgctgac 



acctgccggt gagcgcctgg ggtctaaagg 60 
tgtagggctg gaatagttag aaaaggcaac 120 
cccccaacct cggcgccctt tttcctcacg 180 
agcttcacct gcaagaaaac agcattgagc 240 

247 
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<210> 317 
<211> 409 
<212> DNA 
<213> Homo sapiens 

<400> 317 

tgacagggct cctggagttg ttaagtcacc aagtagctge aggggatgga cactccccca 60 

cacgatgtgg gatgaacagc agccttggtt tgtagcccag ggtgtccatg gatttgaccc 120 

gaatgctccc tggaggcent gtggcgagga caggcactgg atggtccaga ccctctggct ±80 

ggaggagtgg tggagccagg actgggcctc cagccatgag ggctagaata acctgacctc 24 0 

ttgcattcta acactggqtc attaatgaca cctttccagt ggatgttgca aaaaccaaca 300 

ctgtcaggaa cctggccctg ggagggctca ggtgagctca caaggagagg tcaagucaag 360 

ccaaagggta ggkaacacac aacaccaggg gaaaccagcc cccaaacca 409 



<210> 31B 
<211> 320 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (1)...(320) 
<223> n = A,T,C or G 



<40O> 318 

caaggnagat, cttaagnggg gtcntatgta agtgtgctcc tggctccagg gttcctggag 60 

cctcacgagg tcaggggaac ccttgtagaa ctccaecagc agcatcatct cgtgaaggat 120 

gtcattggtc aggaagctgt cctggacgta ggccatctcc acatccatgg ggatgccata 180 

gtcactgggc stttgctcgg gaggaggcat cacccagaaa ggcgagatct tggactcggg 240 

gcctgggttg ccagaatagt aaggggagca nagcagggcg aggcagggct ggaagccatt 300 
gctggagccc tgcagccgca 320 

<210> 313 
<211> 212 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> miscf eature 
<222> !1) . . . (212) 
<223> n = A,T,C or G 



<400> 319 

tgaagcaata gcgcecccat tttacaggcg gagcatggaa gccagagagg tgggtgggcg 60 

agggggtcct tccctggctc aggcagatgg gaagatgagg aagccgc^ga agacgctgtc 120 

ggcctcagag ccctggtaaa tgtgaccctt tttggggtct ttrtcaaccc anacctggtc 180 

accctgctgc agacctcggc cgcgaccacg ct 212 



<210> 320 
<211> 769 
<212> DNA 

<213> Homo sapiens 



<4O0> 320 
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tggaggtgta gcagtgagag gagatytcag 
tccaactcac cagtgagaga tgagactgcc 
tggagggcgt ctttctccat cagcgcatac 
cctacaagga agagaagcac actggaaggg 
tgcctgccat gggaggtgga aagtaaggga 
cattcatagg cccaattacc ccctctctgg 
cccctctgtt ctgaaccctc tcttcccgga 
acttggtatg ttccagagat gccacatcat 
agagtggcag aaacagcocc aggttgacag 
ttccagctcc atatgagaaa gccatgtgca 
gccccttacc ttgagctcct ctatagtagg 
cagcggtatc ccaactggaa ggaaggaaga 
tgggtgctgg ggagaaggga tagctggaag 



gcaagagtgt cacagcagag ccctaaascc 60 

cagtactcag ccttcatctc crgggccacc 120 

tgagcagggg tacteagatc cttettggaa 180 

tcattctcct tcagggcatc ggccagccac 240 

tgagtgagtc tgcagggccc ctcccaccga 300 

tcctacatgc attcttcttc ttcctgacca 360 

gcctcccatt atattgcagg atgctcactt 420 

tcagqttgaa gacaatgarg atggcttgga 480 

ggaagacact actgctcatt tccccaatcc 540 

ctctcagacc cacctacccc acttcaccca 600 

ttgatgcaat gcatttgaac ctctcctgcc 660 

gtgaagcaca ggtatgtatc ttggggggtg 720 

gggtgtggaa gcactcaca 7 69 



<210> 321 
<211> 690 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1>...(690) 
<223> n = A,T,C or G 



<400> 321 

tgggctgtgg gcggcacctg tgctctgcag yccagacagc gatagaagcc tttgtctgtg 60 

cctactcccc cggaggcaac tgggaggtca acgggaagac aatcatcccc tataagaagg 120 

gtgcctggrg ttcgctctgc acagccagtg tctcaggctg cttcaaagcc tgggaccatg 180 

caggggggct ctgtgaggtc cccaggaatc cttgtcgcat gagctgccag aaccatggac 240 

gtctcaacat cagcacctgc cactgccact gtccccctgg ctacacgggc agatactgcc 300 

aagtgaggtg cagcctgcag tgtgtgcacg gccggttccg ggaggaggag tgctcgtgcg 360 

tctgtgacat cggctacggg ggagcccagt gtgccaccaa ggtgcatttt cccttccaca 420 

cctgtgacct gaggatcgac ggagactgct tcatggtgtc itcagaggca gacacctatt 480 

acagaagcca ggatgaaacg tcagaggaac ggcgcggtgc tggcccagat caagagccag 510 

aaagcgcagg acatcctcgc cttctstctg ggccgcctgg agaccaccaa cgaggtgact 600 

gacagtgact ttgagaccag gaacttctgg atngggccca cctacaagac cgccasggac 
tccrtncgct gggccacagg ggagcaccag 

<210> 322 
<211> 104 
<212> DNA 

<213> Homo sapiens 
<400> 322 

gtcgcaagcc ggagcaccac catgtagcct ttcccgaagt accggacctt ctcctcctcc 60 
acgctcacat cacggacatc atggagcagg accaccacct ggtc 104 



660 
690 



<210> 323 
<211> 118 
<212> DMA 

<213> Homo sapiens 



<400> 323 

gggccctggg cgcttccaaa tgacccagga ggtggtctgc gacgaatgcc ctaatgccaa 60 
actagtgaat gaagaacgaa cactggaagt agaaatagag cctggggtga gagacgga 11 
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<210> 324 
<211> 354 
<212> DNA 

<213> Homo sapiens 
<400> 324 

tgctctccgg gagcttgaag aagaaactgg ctacaaaggg gacatcgccg aatgttctcc 60 
agcggtctgt atggacccag gcttgtcaaa ctgtactata cacatcgtga cagtcaccat 120 
taacggagat gatgccgaaa acgcaaggcc gaagccaaag ccaggggatg gagagtrtgc 180 
ggaagtcatt tctttaccca agaatgacct gctgcagaga cttgatgctc tggtagctga 240 
agaacatctc acagtggacg ccagggtcta ttcctacgct ctagcgcr.ga aacatgcaaa 300 
tgcaaagcca tttgaagtgc ccttctrgaa attttaagcc caaatatgac actg 354 

<210> 325 
<211> 642 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (1) . . . (642) 
<223> n - A,T,C or G 

<400> 325 

ncatgcttga atgggctcct ggtgagagat cgccccctgg tggtgaaaca atcgtgtgtg 50 

cccactgata ccaagacoaa tgaaagagac acagttaagc agcaatccat ctcatttcca 120 

ggcacttcaa taggtcgctg attggtcett qcaccagcag tggtagtcgt acctatttca ISO 

gagaggtctg aaattcaggt tcttagtttg ccagggacag gccctacctt atattttttt 240 

ccatcttcat catccacttc tgcttacagt ttgctgctta caataactta atgaeggatt 300 

gagttatctg ggtggtctcL agccatctgg gcagtgtggr -ctgtctasc caaagggcac 360 

tggcctcaaa ccctgcattn ggtttagggg ctaacagaqc Ccctcagata atcttcacac 420 

acatataact cctggagatc ttattctatt atgaataaga aacgagaagt ttttccaaag 480 

tgttagtcag gatctgaagg ctgtcattca gataacccag cttttccttt tggcttttag 540 

cccattcaga ctttgccaga gtcaagccaa ggattgcttt tttgctacag ttttctgcca 600 

aatggcctag ttcctgagta cctggaaacc acagagaaag ag 642 

<210> 326 

<211> 455 

<212> DNA 

<213> Homo sapiens 

<400> 326 

tccgtgagga tgagctrcga gtccctcacc aggcactgca ggggcacagt cacqtcaacc 60 

accttcacct tctcgctcct cctgctcttg ucattgacaa actucccgta ccaggcatrg 120 

acgatgatga ggcccattct ggactcttct gcctcaatca tccttcggac agattcctgc 180 

atcagccgga cagcggactc cgcctcttgc ttcttetgea gcacatcggt ggcggcgctt 240 

tccctctgct tctccaattc cttctctttc tgagccctga ggtatggttt gatgatcaga 300 

cggtgcatgg caaagtagac cactagaggr. cccacggtgg catagaacat ggcgctgggc 360 

agaagctggt ccgtcaagtg aatagggaag aagtargtct gactggccct gttgagcttg 420 

actttgagag aaacgccctg tggaactcca acgct 455 



<210> 
<211> 
<212> 



327 
321 
DNA 
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<213> Homo sapiens 



<400> 327 

ttcactgtga actcgcagtc cEcgatgaac 
CLCtctgagt tctcttcaat gatgctgatg 
aagccaccct cttcccgcag catggtgaac 
ggatatttct gacacagggc actgatggcc 
atttctgaca tgaaggagga gatctgcttc 
gtcttaagga gggtggtgat g 



tcgcacagat gtgacagccc tgtctccttg 60 
atgcagtcca cgatagcgcg cttatactca 120 
aggaagttca taaggacggc gtgtttgcga 180 
tggacaacca ccaccttgaa ttcatccgag 240 
atgaggcggt cgatgctgct ctcgctgccc 300 

321 



<210> 328 
<211> 476 
<212> DNA 

.<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (1) . . - (476) 
<223> n = A,T,C or G 



<400> 328 

tgcaggaggg gccatggggg ctgrgaatgg 
cagtgtgcag rctgotgaag tctgggtggg 
ceaagaggta atgcactcct tttcccatct 
cttcccttca aaccaaccaa aatttccttt 
ccggtctaat aaagcctccc ccatttttcc 
tncagggctt nctgtctgtg ggccatagtt 
aaggcaaaga ctctactgcc tccatctatc 
gttagtatgt atgactgtca tctctcccaa 



gatgcagccc catggcgtcc ctgacaaatc 60 
tgtggtctac gggctggcag ctaccatgat 120 
ctccaccatc tgtatcctgg ccmagaaaaa 130 
caaaggcaca acccaaatgc catccttggt 240 
cctggtatgc attcccagyc tcecnggcct 300 
tatctcctcc cacttgctgg gagctccttg 360 
cagtggaagt ggctcttcag agggtgccaa 4 20 
cagggcctga cttggsaggg c-tcca 476 



<210> 329 
<211> 340 
<212> DNA 

<213> Homo sapiens 



<400> 329 

cgagggagat tgccagcacc ctgatggaga 
ccaagggtga ccacagccct gtcacaaggg 
aatatgggct tatccaaccc aaccaagatg 
gotcatgcac acgctaccta ttgtggcacg 
tggtggctgg catgcccaat actcttgccc 
gctctgagtc agcggccacg ctcagtcaca 

<210> 330 
<211> 277 
<212> DNA 

<213> Homo sapiens 



gtgagacgar ggagotcctg tcagcgccag 60 
ctgctgcagc ctgcctggac aaagcagtgg 120 
gagagtgagg gggttgtccc rgggcccaag 180 
gagagtaagg acggaagcag ctttggctgg 240 
atcctcgcct gcrgccctag gatgtcctct 300 
cagccctgct 340 



<4 00> 330 

tgtcaccatc acattggtgc eaaataccca 
caggatgcag ccagtgctga cattgttgag 
ggccaggcca aaaaggttgt tggcaatcca 
gatgctgctc aggcccaggc acaccaggtc 
ctccttgttt tcccagaacc ctgtgtgaag 



gaagacatcg cagatgaaga gtccgcccag 60 
gtgcaggagc tctactccat taagggagaa 120 
gtgcttcctc agcaggtacc agacgccaac 180 
cttggtgtca aactcataat tgatgatctc 240 
agcagac 277 
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<210> 331 
<211> 136 
<212> DNA 

<213> Homo sapiens 
<400> 331 

ttgcttccca cctcctttct ctgtcctctc ctgaggt tct gccttacaat ggggacactg 60 
atacaaacca cacacacaat gaggatgaaa acagataaca ggtaaaatga cctcacctgc 120 
ccgggcggcc gctcga 136 

<210> 332 
<211> 184 
<212> DNA 

<213> Homo sapiens 



<400> 332 

ttgtgagata aacgeagata ctgeaatgea ttaaaacget tgaaatactc atcagggatg 



agtctggcta tctgattgaa gctcaagtca aggtattcga gtgatttaag acctttaaaa 
gcag 

<210> 333 
<211> 384 
■:212> DNA 

<213> Homo sapiens 



60 



ttgetgatet tattgttgtc taagtagaga gttagaagag agacagggag accagaaggc 120 



180 
184 



<400> 333 

eggaaaaett cgaggaattg ctcaaagtgc 
ctgtggctgc agegtccaag ccagcagtgg 
tcaaaacctc caccaccgcg cgcaccacag 
aggagcagac tgtggatggg aggccctgta 
aaatggtctg tgagcagaag ctcctgaagg 
aactgaccaa cgatggggaa ctgatcctga 
gggtctacgt ccgagagtga gegg 



cgggggtgaa tgtgatgctg aggaagattg 60 

agatcaaaca ggagggagac actrtctaca 120 

agattaactt caaggttggg gaggagtttg 180 

agagcctggt gaaatgggag agtgagaata 240 

gagagggece caagacctcg tggaccagag 300 

ccacgacggc ggatgacgtt gtgtgcacoa 360 

384 



<210> 334 

<211> 163 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> mise_feature 

<222> (1) .7. (169) 

<223> n - A,T,C or G 



<400> 334 

cnacaaacag agcagacacc ctggatccgg tcctgctact ggccaggacg gctggaccgt 60 

aaaattgaat ttccacttcc tgaccgccgc cagaagagat tgattttctc cactatcact 120 

agcaagacga acctctctga ggaggttgac ttggaagact aEgtngccc 169 



<210> 335 
<211> 185 
<212> DNA 

<213> Homo sapiens 
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<4 00> 335 

ccaggtttgc agcccaggct gcacatcagg 
tgctgactga tggtgctgtg acggatgtgg 
cgaacctgcc catgtcagtg atcattgtgg 
agcag 



ggactgcctc gcaatacttc atgctgttgc 60 
aagccacacg tgaggctgtg gtgcgtgcct 120 
gtgtgggtgg tgctgacttt gaggccatgg 180 

185 



<210> 336 
<211> 359 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . (358) 
<223> n ■= A,T,C or G 



<400> 336 

otgcccctgc cttacggcgg ccaganacac acccaggatg gcattggccc caaactugga 60 

tttgttctcn gtcccarcca actccagcat caggttgtcc agtttctctt gctccaccac 120 

agagagacct gagctgatga gggctggcgc gacggtggag ttgatgtggt ccactgccL 180 

caggacacct ctgcctaagt aacgctgttt gtctccascc ctcagctcca gggcctcata 240 

gatgcccgta gaggctccac tgggcactgc agcccggaaa agacctttgg cagtatagag 300 

atccacctcc actgtggggt tcccqcggga gtccaggatc teccgggccc agaccttc 358 



<210> 337 
<211> 271 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> rnisc_feature 
<222> (1) . . . !271) 
<223> n - A,T.C or G 



<400> 337 

cacaaagcca ccagccnggg aaatcagaat 
gaaatcccgc ccagcacggg attcagaacc 
catacaggat aaaacaaatt caattgcctt 
caaagccaaa gttgccaccg cacaaaaaga 
aaaagtagat ttctcacatc ccatgaagca 



ttacttgatg caactgactt gtaataqcca 60 

tggtccgcaa ccaaatccac cgtcaaagtt 120 

ttceacatta atagcatcaa gcttccccaa 180 

gaatcttqtg tcaatttctc cctactttat 240 



<210> 338 
<211> 326 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> raise feature 
<222> ED... !326) 
<223> n = A,T.C or G 

<400> 338 

ctgtgctccc gactngnnca tctcaggtac 
gggaaagget ccacggggca gggatacatc 
aaccaggtca aagattttgc ccaactggtc 



caccgactgc actgggcggg gccctctggg 60 
tegaggecag tcatcctctg gaggcagccc 120 
ggcttcagag tttccacaga agagaggctt 180 
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tcgacgaaac atctctgcaa agatacagcc aacactccac atgtccacag gtgttgcata 240 
tgtggactgc agaagaactt cgggagctcg gtaccagagt gtaacaacca cgggtgtaag 300 
tgccatctgg tagctgtaga trctgg 326 



<210> 339 

<211> 260 

<212> DMA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . (260) 
<223> n = A,T,C or G 



<400> 339 

ttcacctgag gactcatttc gtgccctttg ttgacctcaa gcaaagncct tcanggtctn SO 

caaggacgnc acatttccac ttgcgaatgn nctcanggct catcttigaag aanaagnanc 120 

ccaagtgetg gatcccagac tcgggggtaa ccttgtgggt aagagctcat ccagtrtacg 180 

ctttaggacg tccanctact cgggggagct ggaagcctgc gtggatgcgg ccctgctgga 24 0 
cctcggccgc gaccacgc-a 260 



<210> 340 
<211> 220 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (220) 
<223> n = A,T,C or G 



<400> 340 

ctggaagccc ggcLnggnct ggcagcggaa 
gcagtagcgg tagcggcact cgtctatgtc 
atcagggcag gtgcactgat aggagccagg 
gtcgtycagg gcctgggcac actcgtccac 



ggagccaggc aggttcacgc agcggtgctg 60 
cacacactcg ggcccgatct tgcggtaacc 120 
caagttatgg cagtcctggc tggggcgaca 180 
atccacacag 220 



<210> 341 

<211> 384 

<212> ONA 

<213> Homo sapiens 



<400> 341 

ccgccaccag gggagcgaga gctgactatc 
gatggagctt cacacgattt cctcctgcgg 
ggcgtcacca gtggcccgtc tgcctcagga 
tttcccagga tcaaggccac agggaggaag 
cccgttggct tacagaagtc atggtgt^ca 
ggcaat'ata Ccacattgag acagaaatte 
aagtgccact; ggtttaccag acag 



ecagcctcgg ctaatgtatt ctacgccatg 60 
cagcggcgaa ggtcctctac tgccacaccg 120 
actcctccga gtgagggagg agggggctcc 180 
attgcacggg cactgttctg aggaggaagc 240 
taccagatgt gggcagccat cctgaacggt 300 
agaaaaggag ceagccaccc rggggcagtg 360 

384 



<210> 342 
<211> 245 
<212> ONA 
<213> Homo sapiens 
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<4G0> 342 

ctggctaagc tcatcattgt tactggtggg 
tgtaaecaae aagaatgacc ccaagtccst 
cacagccctg gtgaagaaat cagatgtgga 
cggctgttct gtgcacaagg gctatgcctt 
ggcag 



caccatgtco ttgaagcttc aggcaagcaa 60 
caactctcga gtcttcattg gaaaccrcaa 120 
gaccatcttc: tctaagtatg gccgtgtggc 180 
tgttcagtac tccaatgagc gccatgcccg 240 

245 



<210> 343 
<211> 611 
<212> DNA 

<213> Homo sapiens 



<400> 343 

ccaaaaaaat caagatttaa tttttttatt 
tctcagccat ctttgaagct tgaaagaaga 
tttcctgcca gtgtcagaaa atcctattta 
aaaaaatacc aaatagtacc atacatgagt 
tgcatcacac tsattacaaa atacaagztc 
tttttttaac taacaatgge tttgaaagaa 
caaaagaaat qattgacttg agggtctctg 
agcagcagaa ggCtagtttt aattatgtag 
ttttacctca atttgoaeag ataagtttgc 
acagcccgta ctagatcttg ggaacatgga 
taaatacccc c 



tgcactgaaa aaccaatcat aactgttaat 60 
gtctttggta tttngtaaac gttagcagac 120 
tgaatcctgr cggrattcct Cggtatctga ISO 
tatttctaag tttgaaaaat aaaaagaaat 240 
tggaaaaaar atttttctic attttaaaac 300 
gaggcttaat ttgggggtgg taactaaaac 350 
t.rtggtaaga atacatcatt agcttaaata 420 
cttctgttaa tattaagtgt tttttgtctg 480 
ctgcatgctg gacatgcctc agaaccatga 540 
tcttagagtc ctttggaata agrtcttata 600 

611 



<210> 344 
<211> 311 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> tl) ... (311) 
<223> r = A,T,C or G 



<400> 344 

nctcgaaaaa gcccaagaca gcagaagcag acaccsccag tgaactagca aagaaaagca 



60 



aagaagtatt cagaaaagag atgtcccagt tcatcgtcca gtgcctgaac ccttaccgga 120 



180 



aacctgactg caaagtggga agaattacca caactgaaga ctttaaacat ctggctcgca 

agctgac^ca cggtgttatg aataaggagc tgaagnactg taagaatcct gaggacctgg 240 

agtgcaatga gaatgtgaaa cacaaaacca aggantacat taanaagtac atgcannaan 300 

tttggggctt g 311 



<210> 345 
<2ll> 201 
<212> DNA 

<213> Homo sapiens 



<400> 345 

cacacggtca tcccgactgc caacctggag gcccaggcec tgtggaagga gccgggcagc 60 

aatgtcacca rgagtgtgga tgctgagtgt gtgcccatgg tcagggacct uctcaggtac 120 

ttctactccc gaaggatcga catcaccctg tcgccagtca agtgcttcca caagctggcc 180 
tctgcctatg gggccaggca g 201 
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<210> 346 
<211> 370 
<212> DNA 

<213> Homo sapiens 
<400:> 346 

ctgctccagg gcgtggtgtg ccttcgtggc 
tctcttcoga atgttctggn gcagcagttt 
cagaaaggac ttgagggaaa ggcgctggca 
ctcccggaaa ttgctgttgc tattcatcag 
gttggtgaca taaggcaggt agacccggcg 
acatacttgg aaggagaaga tattgttctc 
ggcgctgacg 



c-ctgcctcc tccgaggagc caggctgtgt 60 
gaggcgggtg atgcgttgga agggcagaat 120 
gacggggtcg ctctccagct: tctccaagac 180 
gctctggaag gtgcgttcct gataggtctq 240 
gaagtctggg gcgtggttca ggactacgte 300 
aaagttctct tccaggtctg aaaggaacgt 360 

370 



<210> 347 

<211> 416 

<212> DNA 

<213> ilorna sapiens 



<220> 

<221> misc_feature 
<222> (II . . . (416) 
<223> n - A,T,C or G 



<400> 347 

ctgttgtgct gtgtatggac gtgggcttta 
ccccatttga acaagcaaag aaggtgataa 
agaacaagga tgagattgct Itagtcctgt 
ctggtgggga tcagtatcag aacatcacag 
atttgctgga ggacattgaa agcaaaatcc 
atgcactaat cgtgagcatg gatgtgattc 
aagaggcata ttgaaatatt cactgacctc 



ceatgagtaa ctccattcct ggcatagaat 60 

ccatgtttgt acagegacag gtgtttgctg 120 

ttggtacaga tggcactgac aatcnecttt 180 

tgcacagaca tctgatgcta ccagattttg 240 

aaccaggttc tcaacaggct gactccctgg 300 

aacatgaaac aataggaaag aagtttggag 360 

aagcagcccg attcagcaaa agtcan 416 



<210> 348 
<211> 351 
<212> DNA 
<213> Homo sapiens 



<400> 348 

gtacaggaga ggatggcagg tgcagagcgg 
cagttggatg ctctcctgga ggctctgaaa 
tctacagcag aagaaacggc aggcagtgcc 
cttgtcccaa ctgcaaagag gcgttccttc 
ctttacgggt gtcaggctgg gggacagtaa 
aggctgtctc agtgggggga aaccttggac 



gcactgagct ctgcaggtga aagggctcgg 60 
ttgaaacggg caggaaatag tctggcagcc 120 
cagggacgag caggagacag atgccttcct 180 
etctttcact aatcctcctc agcacagacc 240 
ggtctttccc ttcccacaag gccatatctc 300 
aatacccggg cttccttggg c 351 



<210> 349 
<211> 207 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (207) 
<223> n - A,T,C or G 
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<400> 349 

nccgggacac ctccaccctc aacagtggca 
tgaccagtga gattgcactg ctgcagtcca 
acagagtgag cgaaatgcag aagctggatg 
cggtggaggc tgagcgcctg gtggctg 



agaagagcct ggagactgaa cacaaggcct 60 
ggctgaagac agagggctct gatctgcgcg 120 
cacaggtcaa ggagctggtg ctgaagtcgg 180 

207 



<210> 350 
<211> 323 
<212> DNA 
<213> Homo sapiens 



<400> 350 

ccatacaggg ctgttgccca ggccctagag 
ggggccagca ccatccgtct acttacctcc 
gagacctggg gtgtaaatgg tgagacgggt 
tgggagccat tggctgtgaa gctgcagact 
ctactgcgaa ttgatgacat cgtttcaggc 
caaggcgggg ctcctgatgo tgg 



gtcattcctc gtaccctgat ccagaactgc 60 
cttcgggcca agcacaccca ggagaactgt 120 
actttggtgg acatgaagga actgggcata 180 
tataagacag cagtggagac ggcagttctg 240 
cacgaaaaga aaggcgatga ccagagccgg 300 

323 



<210? 351 
<211> 353 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> raiscf eature 
<222> (1) . . . I3S3) 
<223> ri - A,T,C or G 



<400> 351 

cgccgcatcc cntggtccct tccantccct tttcctttnt cngggaacgt gtatgcggtt 60 

tgtttttgtt ttgtagggtt tttttccttc tccacctctc cctgtctctt ttgctccatg 120 

ttgtccgttt ctgtggggtt aggtttatgt ttttaatcat ctgaggtcac gtctatttcc 180 

Cccggactcg cctgcttggt ggcgattctc caccggttaa tatggtgcgt cccttttttc 240 

ccctgttgcg aatccgagcc trcttcctcc agcttctgc= ttttgaactt tgttcttcgg 300 

ttctgaaacc atacttttac ctgagtttcc gtgaggctga ggctgtgtgc c;aa 353 

<210> 352 
<211> 4S7 
<212> DMA 
<213> Homo sapiens 

<400> 352 

ctgcccacac tgatcactta cgagatgtcc ttagggtaca agaacaggaa ttgaagtctg 60 
aatttgagca gaacctgtct gagaaactct ctgaacaaga attacaattt cgtcgtctca 120 
gtcaagagca agttgacaac tttaccctgg atataaatac tgcctatgcc agactcagag 180 
gaatcgaaca ggctgttcag agccatgcag ctgcrgaaga ggaagccaga aaagcccacc 240 
aactctggce ttcagtggag gcattaaagt acagcatgaa gacctcatct gcagaaacac 300 
ctaccatccc gctgggtagt gcagttgagg ccatcaaagc caactgctct gataatgaat 360 
tcacccaagc tttaaccgca gctatccctc cagagtccct gacccgtggg gtgtacagtg 420 
aagagaccct tagagcccgt ttctatgctg ttcaaaaacc ggcccga 4 67 



<210> 353 
<211> 350 
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<212> DNA 

<213> Homo sapiens 



<400> 353 

ctgctgcagc cacagtagtt cctcccacgg tgggtggccc tcctggtcct gctggcccag 60 

gaaatctgtc cccaccagga acagcccctg gaaaacggce ccgcccrcta ccaccttgtg 120 

gaaatgctgc acgggaactg cctcctggag gaccagcttt accttcccca gacatttgtc 180 

ctgattgtgt agttttcctg gactqcattt caaattgact caggaactgt ttattgcatg 240 

gagttacaac aggattctga ccatgaagtt ctcttttagg taacagatcc attaactttt 300 

ttgaagatgc ttcagatcca acaccaacaa gggcaaaccc erttgactgg 350 



<210> 354 

<211> 351 

<212> DNA 

<213> Homo sapiens 



<400> 354 

atttagatga gatctgaggc atggagacat 
tcttaggttt ttcgcttttc taatcaccaa 
agcagatgat catcctcatc ctaagtcatc 
gaatggcagt atagatcaat gtccttttct 
aaagagctga caattggaag gtagtagaaa 
agttgtatat acaaggaggc tagtcaacca 



ggagacagta tacagactcc tagatttaag 60 

ttcttatata caatgtatac tttagactcg 120 

ccttttgact gagtatggca ggattagagg 180 

gcaaagtats ggaaaaacca gagaggaaaa 240 

attgacgata atttcttctt aacaaataa^ 300 

gattttattt gttgagggcg a 351 



<210> 355 
<211> 30S 
<212> DNA 

<213> Homo sapiens 



<400> 355 

Ctttggcgca agttttacag attttattaa 
atgcaaatgt tgatgaggtg gaattgaagc 
ataaaaataa gaaattaagg gttaacatca 
aacaagaaac cacacacaaa aacatcgagg 
tcgtgagaat catgaagatg aggaaggttc 
tcacxcag 



agtcgaagct attggtcttg gaagatgaaa 60 
cagatacctt aataaaatta tatcttggtt 120 
atgtgccaat gaaaaccgaa cagaagcagg 180 
aagaccgcaa actactgatt caggcggcca 240 
tgaaacacca qcagttactt ggcgaggtcc 300 

308 



<210> 35e 
<211> 201 
<212> DNA 

<213> Homo sapiens 
<400> 356 

ctgtcccaag tgctcccaga aggcaggatt 
atgaagaata ctgcaccgcc aacgcagtca 
ggtactttga cgtggagagg aactcctgca 
ataagaacag ctaccgctct gaggagg 



stgaagacca ctccagcgat atgttcaact CO 
ctgggccttg ccgtgcatcc ttcceacgct 120 
ataacttcat ctatggaggc tgccggggca 180 

207 



<210> 357 
<211> 188 
<212> DNA 

<213> Homo sapiens 



<220> 
<221> 



misc feature 
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<222> (I) . . . (188) 
<223> n = A, T,C or G 

<400> 357 

tcgaccacgc cctcgtagcg catgngctnc aggacgatgc ccagagtgat gaacaccccg 60 

gtgcggccca cgccagcact gcagtgcacc gtgataggcc catcctgtcc aaactgctcc 120 

ttggtcttat gcacctgccc gatgaagcca atgaatccct cgcctgtctt gggcacgccc 180 
tgctctgg 188 

<210> 358 
<211> 291 
<212> DNA 
<213> Homo sapiens 

<400> 358 

ctgggagcat cggcaagcta ctgccttaaa atccgatctc cccgagtgca caatttctgt 60 
cccttttaag ggttcacaac actaaagatt tcacatgaaa gggttgtgat tgatttgagc 120 
aggcaggcgg tacgtgaeag gggctgcatg caccggtggt cagagagaaa cagaacaggg 180 
caggaaatrt cacaatgctc ttctacacaa tggctggaat ctatgaataa catcagtttc 240 
taagttatgg gttgattttt aactactggg tttaggccag gcaggcccag g 291 

<210> 359 
<211> 117 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (1) . . . (117) 
<223> n = A,T,C or G 



<100> 359 

gccaccacac tccagcctgg gcaataeagc aagactgtet caaaaaaaaa aaaaaaaaaa 60 
=ccaaaaaaa cCcaaaaang taatgaatga tacccaangn gccttttota gaaaaag 



17 



<210> 360 
<211> 394 
<212> DNA 

<213> Homo sapiens 



<400> 360 

ctgttcctct 

tcgtgg'tcc 

aagtttgccc 

aatctgcctg 

ctgaagagtg 

tcagaggtca 

tcaagagaaa 



ggggtggtcc 
agtctggttg 
cagctttccc 
ceacacattg 
gccccttgag 
cccgtgattc 
ctctgcaggg 



agttctagag 
cagaatctgc 
gggcacacca 
accaagccag 
gccctggaaa 
tgcctgcacc 
cactcccctg 



tgggagaaag 
ar.atttgcca 
ccttttgtcc 
acccggttca 
gaccaatcac 
ttatcattga 
tttc 



ggagtcagyc 
agaaattttc 
caagtgtctg 
cccagctcga 
tggacttctt 
tctgcagtga 



gcattgggaa 
cctgtttgga 
ccggtcgacc 
ggatcccagg 
cccttgagag 
tttctgcaaa 



60 

120 

180 

240 

300 

360 

394 



<210> 361 

<211> 394 

<212> DNA 

<213> Homo sapiens 



<220> 
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<22l> miscf eature 
<222> (1) . . . (394) 
<223> n - A,T,C or G 



<400> 361 

ctgggcggat agcaccgggc atattttntt 
cagcgaggac ttggtcttag ttgagcaatt 
tgagtctgtg ggatagctgc catgaagtaa 
attacagggt. tgggaacagc tcgtacactt 
tgagcctggc gctcttcttt gcgctgagct 
ggccgcgacc acgotaagcc gaattccagc 
ctcggtacca agcttggcgt aatcatggtc 



natggatgag gtctggcacc ctgagcagtc 60 

tggctaggag gatagtalgc agcacggttc 120 

cctgaaggag gtgctggctg gtaggggttg 180 

gccattctct gcatatactg gttagtgagg 240 

aaagctacat acaatggctt tgtggacctc 300 

acactggcgg ccgttactag tggatccgag 360 
acag 394 



<210> 362 
<211> 26B 
<212> DNA 
<213> Homo sapiens 

<400> 362 

ctgcgcgtgg accagtcagc ttccgggtgc 
agtcactttg caggggttgg tgaagctgct 
tgtttaagga tggtctcggt ggttaggccc 
acagttatgt ttaactgggc tctctgacac 
caaacttcaa tggttatgcg gggatgtt 



gactggagca gggcctgtcg tcttcttcag 60 
cccatccatg tacagctccc agtctactga 120 
actagaataa actgagtcca atacctctac 180 
cgggaggaag gtggcggggt ttaggtgttg 240 

268 



<210> 363 
<211> 323 
<212> DNA 

<213> Homo sapiens 



<400> 363 

ccttgacctt ttcagcaagt gggaaggtgt 
gtttgtaccc gttgatgata gaatggggta 
gacagacact ggcaacattg cggaeaccct 
cgatatcaag cacttcaggg ttgtagatgc 
gcccaaagga gaagggggag atgttgagca 
ctttgtctcc agtcttgatc aga 

<210> 364 
<211> 393 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (D...I393) 
<223> n = A,T,C or G 



aatccgtctc cacagacaag gccaggactc 60 
ctgatgcaac agttgggtag eeaatctgca 120 
ccaggaagcg agaatgcaga gtttcctctg i80 
tgecattgtc gaacaccrgc tggatgacc:a 240 
tgttcagcag cgtggcttcg ntggctccca 300 

323 



<400> 364 

ccaagctctc catcgtcccc gtgcgcagng 
acactgtccc ttgcaaggtg acaggccgct 
cacccagggg cactggcatc gtctccgcac 
gcaccgatga ctgcCacacc tcagcccggg 
aggccacctt tgatgccatt tctaagacct 
agactgtatt caccaagtct ccctatcagg 



gctactgggg gaacaagacc ggcaagcccc 60 

gcggctctgt gctggtacgc cteatcacrg 120 

ctgtgcctaa gaagctgctc atgatggcug 180 

gctgcactgc caccctgggc aacttcgcca 240 

acagctacct gacccccgac ctctggaagg 300 

agttcactga ccacctcgtc aagacccaca 360 
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ccagagtctc cgtgcagcgg actcaggetc cag 

<210> 365 
<211> 371 
<212> DNA 
<213> Homo sapiens 



393 



<400> 365 

cctcctcaga gcggtagctg ttcttattgc cccggcagcc tccatagatg aagttattgc 60 
aggagttcct ctccacgtca aagtaccagc gtgggaagga tgcacggcaa ggcccagtga 120 
ctgcgttggc ggtgcagtat tcttca^agt tgaacatatc gctcgagcgg tcttcagaat 180 
cctgccttct gggagcactt gggacagagg aatccgctgc attcctgctg gtggacctcg 240 
gccgcgacsa cgctaagccg aattceagca cactggcggc cgttaccagt ggatccgagc 300 
tcggtaccaa gcttggcgta atcatggtca tagctgtttc ctgtgtgaaa ttgttatccg 360 
ctcacaattc c 3-71 

<210> 366 
<211> 393 
<212> DNA 
<213> Homo sapiens 

<400> 366 

atttcttgcc agatgggagc cctttggtga agactccttt cgggaaaagt tttttggcct 50 

cttcttcagg gatggttgga aggaccatca cactatcccc atccttccaa tcaactgggg 120 

tggcaaccct tttttctgct gtcagctgga gagagatgac taccctgaga atctcatcaa 180 

agttcctgcc agtggtagct gggtagagga tagacagctt cagcttctta tcaggaccaa 240 

aaacaaacac cacacgagct gcr.acaggca cgcccttttc atccttetct gctggatcca 300 

gcatgccoaa caggacggca agctcccgat tcctatcatc gatgatggga aaaggtaaet 360 

tttctgtggg ctcttcacaa itgtaagcat zga 393 

<210> 367 

<211> 327 

<212> DNA 

<213> Homo sapiens 
<220> 

<22l> misc_feature 

<222> tl) . . . (327) 

<223> n = A,T,C or G 

<400> 367 

ccagctctgt ctcatacttg actctaaagt cttnagcagc aagacgggca tcgnr.aatct 60 
gcagaacgat gcgggcattg tccacagtat ttgcgaagat ctgagccctc aggtcctcga 120 
tgatcttgaa gtaatggctc cagtctctga cctggggtcc cttcttctcc aagtgctccc 180 
ggattttgct ctccagcctc cggttctcgg tctccaggct ccccactctg cccaggtaag 240 
aggccaggcg gtcgttcagg ctttgcatgg tctccttctc gttctggatg cctcccatcc 300 
ctgccagacc cccggctatc ccggtgg 327 

<210> 368 
<211> 306 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> mi3C feature 
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<222> (1) . . . (305) 
<223> n » A,T,C or G 



<400> 368 

ctggagaagg acttcagcag tttnaagaag 
acccagatgc gcctgcttcc tctgcgccag 
aacggaggca ctgtggccga gaagctggac 
cctgtgaacc aagtgtttgg gcaggatgag 
aaaggctaca aaggggtcac cagtcgrtgg 
cgagga 



tactgccaag tcatccgtgt cattgcccac 60 
aagaaggccc accrcgatgga gatccaggtg 120 
tgggcccgcg agaggcttga gcagcaggta 130 
atgatcgacg tcatcggggt gaccaagggc 240 
cacaccaaga agctgecccg caagacccac 300 

306 



<210> 369 
<211> 394 
<212> DNA 
<213> Homo sapiens 



<400> 369 

tcgacccaca ccggaacacg gagagctggg 
cggctgccac gaaagtgcgt ttctttgtgt 
ccttgaaata cactgcgttg acgaggacca 
gggacagcag attgtcaatc atatccctgg 
cacaggcaga ggctggatcc tcaaagttca 
tgttccttgt aacaaaaggc acttcaattt 
ccactgtcac aatgtctcta ttcttcttgg 

<210> 370 
<211> 653 
<212> DNA 
<213> Homo sapiens 



ccagcattgg cacttgatag gatttcccgt 60 

tctcgggttg gaaccgtgat ttccacagac 120 

gtctcgtgag cacaccatca ataagatctg 180 

•cttcattttt aacccatgca ttgatggaat 240 

cattccggac ctcacactgg aacacatctit 300 

cagaggcatt cttaacaaac ocggcgttag 360 

agac 394 



<400> 370 

ccaccacacc caattccttg ctggtatcat 
acatcatcaa gtatgagaag cctgggtctc 
ctggtgtcac agaggctact attactggcc: 
tcattgccct gaagaataat cagaagagcg 
agcttcccca actggtaacc cttccacacc 
rtectrccac agrtcaaaag acccctrtcg 
gtattcagct tcccggcact uctggrcagc 
aggaacatgg ttctaggcgg accacaccgc 
caagaccata cccgccgaat gtaggacaag 
ccccattcca ggacacttct gagtacatca 
aacccttaca gtccagggtt cctggaactt 



ggcagccgcc acgtgccagg attaccggct 60 
ctcccagaga agtggtccct cggccccgcc 120 
tggaaccggg aaccgaacat acaatttatg ISO 
agcccctgat tggaaggaaa aagacagacg 240 
ccaatcttca tggaccagag atcttggatg 300 
tcacccaccc tgggtatgac actggaaatg 360 
aacccagtgt tgggcaacaa atgatctttg 420 
coacaacggc cacccecata aggcataggc 460 
aagctctctc tcagacaacc atctcaCggg 540 
tttcacgtca tcctgttggc actgatgaag 600 
ctaccagtgc cactctgaca gga 653 



<210> 371 
<211> 268 
<212> DNA 
<213> Romo sapiens 



<400> 371 

ctgc=cagcc cccattggcg agtttgagaa 
ctcttcctgc cactrctttg ccacaaagtg 
gctccacctg gactacatcg ggccttgcaa 
gaccgaactc cccctgcgca tgcgggactg 
gagggatgag gacaacaacc ttctgact 



ggtgtgcago aatgacaaca agacctccga 60 
caccctggag ggcaccaaga agggccacaa 120 
atacateccc ccttgcctgg actctgagct 180 
gcccaagaac gtcctggtca ccctgtatga 240 

268 
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<210> 372 
<211> 392 
<212> DNA 
<213> Homo sapiens 



<400> 372 

gctggtgccc ctggtgaacg tggacctcct ggattggcag gggccccagg acttagaggt 60 

ggaactggtc cccctggtcc cgaaggagga aagggtgctg ctggccctcc tgggccacct 120 

ggtgctgctg gtactcctgg tctgcaagga atgcctggag aaagaggagg tcttggaagt 180 

cctggtccaa agggtgacaa gggtgaacca ggcggtccag gtgcrgatgg tgtcccaggg 240 

aaagatggcc caaggggtcc tactggtcet attggtcctc ctggcceagc tggccagcct 300 

ggagataagg gtgaaggtgg tgcccccgga cttccaggta tagctggacc tcgtggtagc 360 

cctggtgaga gaggtgaaac ctcggccgcg ac 392 



<210> 373 
<211> 388 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> raisc^feature 
<222> (1) . . . 1388) 
<223> n = A,T,C or G 



<400> 373 

ccaagegctc agatcggcaa ggggcaccan 
ccaggtcagc gatgaaggta tcttcagtct 
aaccattggc ctgggccagc ttgcacgcct 
tgactttgag caggaggcag ttgcaggact 
ggttggtcac tgtgagatca tcccccacta 
gccaagctcc ccagteatcc tggtcaaagg 
tgatgaagga cttgtacagg tcagccag 



ttttgatctg cccagtgcac agccccacaa 60 
cccccgaacg atgagacacc atgacgcccc 120 
gaagagactc ggtcacggag ccaatetggt 1B0 
tctcgrtcac ggccttggcg atcctccttg 240 
cctggattcc tgcactggct gtgaacttct 300 
gatcttcgat agacaccact gggtagtcct 360 

388 



<210> 374 
<211> 393 
<212> DNA 
<213> Homo sapiens 

<400> 374 

ctgacgaccg cgtgaacccc tgcactgggg gtgtcatcct ctcccatgag acactctacc 60 

agaaggcgga tgatgggcgt cccttccccc aagttatcaa atccaagggc ggtgttgtgg 120 

gcatcaaggt agacaagggc gtggtccccc tggcagggac aaatggcgag actaccaccc 180 

aagggctgga tgggctgrct gagcgctgtg cccagtecaa gaaggacgga gctgacttcg 240 

ccaagtcgcg ttgtgtgctg aagattgggg aacacacccc ctcagccctc gccatcatgg 300 

aaaatgccaa tgttctggcc cgctatgcca gtacctgcca gcagaatggc attgtgccca 360 

tcgtggagcc tgagatcctc cctgatgggg acc 393 



<210> 375 
<211> 394 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> i»isc_feature 
<222> (1) . . . (394) 
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<223> n = A,T,C or G 
<400> 375 

ccacaaatgg cgtggrccat gtcatcaccn ttnttctgca gcctccagce aaeagaccic 60 

aggaaagacg ggatgaactt gcagactctg cgcttgagat cttcaaacaa gcatcagr.gt 120 

tttccaggcc ttcccagagg Lctgtgcgac tagcccctct ctatcaaaag ttattagaga 180 

ggatgaagca ttagcttgaa gcactacagg aggaatgcac cacggcagct ctccgccaat 240 

ttctctcaga tttccacaga gactgtttga atgttttcaa aaccaagtat cacactttaa 300 

tgtacatggg ccgcaccata atgagatgtg agccttgtgc atgtggggga ggagggagag 360 

agatgtactt tttaaatcat gttccccc-a aaca 394 

<210> 37 6 
<211> 392 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> miscfeature 
<222> (1) .7. (392) 
<223> r. = A. T,C or G 

<400> 376 

ctgcccagcc cccattggcg agtttgattn ggtgtgcagc aatgacaaca agaccttega 60 

ctcttcctgc cacttctttg ccacaaagtg cacccrggag ggcaccaaga agggccacaa 120 

gctccaccig gactacatcg ggccrtgeaa atacatcccc ccttgcctgg actctgagct 180 

gaccgaatcc cccctgcgca tgcgggactg gctcaagaac gtcctggtca ccctgtatga 

gagggatgag gacaacaacc ttctgactga gaagcagaag ctgcgggtga agaagatcca 

tgagaatgag aagcgcctgg aggcaggaga ccaccccgr.g gagctgctgg ccrcgggactt 360 
cgagaagaac tataacatgt acatcttccc tg 392 

<210> 377 
<211> 292 
<212> DNA 

<213> Homo sapiens 
<400> 377 

caatgtttgs cgcttaaccc ccccaatttc tgtgagatgg atggccagtg caagcgtgac 60 
ttgaagtgtt gcatgggcat gtgcgggaaa tccngcgttt ccccrgtgaa agcttgattc 120 
ctgccacatg gaggaggctc tggagtccig etctgtgtqg tccaggtcct ttccaecctg 180 
agacttggct ccaccactga catcctccct tggggaaagg cttggcacac agcaggett" 240 
caagaagtgc cagttgatca argaataaat aaacgagcct atttctcttt gc 292 

<210> 378 
<211> 395 
<212> DNA 
<213> Homo sapien3 



240 

300 



<400> 378 

ccgctgct-c agcgaagggt ttctggcata tccaatgata aggctgccaa agactgttcc 

aataccagca ccagaaceag ccacrcctac tgttgcagca cccgcaccaa taaatttggc: 120 

agcagtatca atgtctctgc tgattgcact. ggtctgaaac tccctttgga ttagctgaga 180 

cacaccattc tgggccctga ttttcctaag atagaactcc aactctttgc cctccagcac 240 

acagccatct gctcggccac actgccccgg ccttgaagcg atgcacgcaa gaagcttgcc 300 

ctgctggaac tgctcctcca ggagactgct gattttggca ttctttttcc trtcatcata 360 
tttcttctga attttttaga tcgttttttg tttaa 395 



60 
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<210> 379 
<211> 223 
<212> DNA 

<213> Homo sapiens 



<400> 379 

ccagatgaaa tgctgccgca atggctgtgg gaaggtgtcc tgtgtcactc ccaatttc^g 60 

agctccagcc accaccaggc tgagcagtga ggagagaaag tttctgcctq gccctgcatc 120 

tggttccagc ccacctgccc tccccttttt cgggactctg tattccctct tgggctgacc 180 

acagcttctc cctctcccaa ccaataaagt aaccactttc age 223 



<210> 380 
<211> 317 
<212> DNA 

<213> Hcmo sapiens 



<220> 

<221> nisc_feature 
<222> (1) . . . (317) 
<223> n = A,T,C or G 



<400> 380 

ccgaccacag tattccaacc ctcctgtgcn tngagaagtg atggagggtg ctgacaacca 60 

gggtgcagga gaacaaggta gaccagtgag gcagaatotg tateggggat atagaccacg 120 

attcegcagg ggccctcctc gecaaagaca gectagagag gaeggcaatg aagaagataa 180 

agaaaatcaa ggagatgaga cccaaggtca gcagccacct caacgccggt accgccgcaa 240 

cttcaattac cgacgcagac geccagaaaa ccetaaacca caagatggca aagagacaaa 300 
ageagecgat ccaccag 317 



<210> 381 
<211> 392 
<212> DNA 
<213> Homo sapiens 

<220> 

•:221> misc_£eature 
<222> (1J . . . (392) 
<223> n - A,T,C or G 



<400> 381 

cctgaaggaa 

gggccaagtg 

caagatcctg 

tgetgaagee 

ggagcagctc 

tgagattgag 

ctggcggccg 



gagctggect 
ggaggecagg 
agtgacatgc 
tggttcacca 
cagatgagca 
ctgcagtcac 
ttactagtgg 



acccgaatnn 
tcagtgtgga 
gaagecaata 
geeggactga 
ggtccgaggt 
agacctcggc 
acccgagctc 



naaccatgag 
ggtggattcc 
tgaggtcatg 
agaattgaac 
tactgacctg 
cgcgaccacg 

gg 



gaggaaatca 
gctccgggca 
gecgagcaga 
egggaggteg 
cggcgcaccc 
ccaagccgaa 



gtaegctgag 60 
ccgatctcgc 120 
aceggaagga 180 
ctggccacac 240 
ttcagggtct 300 
ttccageaea 360 
392 



<210> 382 
<211> 230 
<212> DNA 
<213> Homo sapiens 



<400> 382 
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octcgacgtc taaatgagcg tggtaaagga tggtgcctgc tggggtctcg tagatacctc 60 

gggactrcat tccaatgaag cggttctcca cgatgtcaat acggcccacg ccatgcttgc 120 

ccgcgacttc gttcaggtac atgaagagct ccaaggaggc ctggtgggtg gtgccaccct 180 

tgacgttggc caccttcaca gggacccctt ttttgaactc catctccaga atgt 234 

<210> 383 
<211> 396 
<212> DNA 
<213> Hono sapiens 



<220> 

<221> misc_feature 
<222> (1)...(396) 
<223> n = A, T,C or G 



<400> 383 

ccttgacctt ttcagcaagt gggaaggtgt 
gtttgnaccc gttgatgata gaatggggta 
gacagacact ggcaacatug cggacaccca 
tggtgatacc taaagcctgg aaaaaggagg 
ctggcacagt gacrtcacat ggggcaatgg 
ggccgctsga aagccgaa^t ccagcacact 
taccaagctt ggcgtaatca rggtcatagc 



tttccgtctc cacagacaag gccaggactc 60 
ctgatgcaac agctgggtag ccaatctgca 120 
ggatttcast ggtgcccctg yagattttag 180 
tcttctcggg cccgagacca gtgctctggg 240 
caccagcacg ggcagcagac ctgcccgggc 300 
ggcggccgct; actagtggat ccgagctcgg 360 
tgtttc 396 



<210> 334 
<211> 396 
<212> DNA 
<213> Homo sapiens 



<400> 384 

gctgaatagg cacagagggc acctgtacac 
tagcagtgaa ctcaggagcg ggagcagtcc 
ccttctcagc agcagcctgc tcctcttttt 
catcaggca" gacctcccat gggtgttcac 
cccgagccag catccaccsc atcaaaccca 
cggcaatgtc cacatagcgc agaggagaat 
taacataaga tgcctccgtg agaggctggt 

<210> 3B5 

<211> 2943 

<212> DNA 

<213> Homo sapiens 



cttcagacca gtcrgcaacc ^caggctgag 60 
attcaccctg aaartcctcc rtggtcaccg 120 
caatctcctc aggatctctg -agaagtaca 180 
gggaaatggt gceacgcatg cgcagaactt 240 
ctgagtgagc -ccottgttg r.tgcatggga 300 
ccgtgttaca cagcgcaatg gtaggtaggt 360 
ggtcac 396 



<400> 335 

cagcr:ac:cgg agtggatgcc atctgcaccc 
acagagagca gctgtatttg gagctgagcc 
cctacaccct ggacagggac agtctctatg 
ccaccactag cattcctggg acccccacag 
ctaaacctgg tccctcggct gccagccctc 
tcaccaacct gcggtatgag gagaacacgc 
cggagagggt ccttcagggc ctggtccctg 
tctggctgca gactgacttt gctcaggcct 
gccatctgca cccaccaccc tgaccccaaa 
tgggagctga gccagctgac cc;a^aatatc 
gacagcctct ttgtcaatgg ttt=actcat 



accgccctga ecccacaggc cctgggctgg 60 
agctgaccca cagcatcact gagctgggcc 120 
tcaatggct^ cacacagcgg agctctgtgc 180 
tggacctggg aacatctggg actccagttt 240 
tcctggcg^r attcactctc aacttcacca 300 
agcaccctgg ctccaggaag ttcaacacca 360 
ttcaagagca ccagtgttgg ccctctgtac 420 
gaaaaggatg ggacagccac tggagtggat 480 
agccctaggc tggacagaga gcagctgtat 540 
actgagctgg gcccctatgc cctggacaac 600 
cggagctctg tgtccaccac cagcactcct 660 
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gggaccccca cagtgtatct gggagcatcr aagactccag cctcgatatt tggecctrca 720 

gctgccagcc atctcctgat actattcacc ctcaacctca ccatcactaa cctgcggtat 780 

gaggagaaca tgtggcctgg ctccaggaag ttcoacacta cagagagggt ccttcagggc 840 

ctgccaaggc ccttgttcaa gaacaccagt qttggccctc tgtactctgg ctgcaggctg 900 

acctcgctca ggccagagaa agatggggaa gccaccggag tggatgccat ctqcacccac 960 

cgccctgacc ccacaggccc tgggctggac agagagcagc tgtatttgga gctgagccag 1020 

ctgacccaca gcatcactga gctgggcccc tacacactgg acagggacag tcrctatgtc 1080 

aatggtttca cccatcggag ctctgtaccc accaccagca ccggggtggt cagcgaggag 11 40 

ccattcacac tgaaettcac catcaacaac ctgcgctaca tggcggacat gggccaaccc 1200 

ggctcr.ctca agttcaacat cacagacaac gtcatgaagc acctgctcag tcctttgttc 1260 

cagaggagca gcctgggcgc acggtacaca ggctgcaggg tcatcgcact aaggtctgtg 1320 

aagaacggtg ctgagacacg ggtggacctc ctctgcacct acctgcagcc cctcagcggc 13B0 

ccaggtctgc ctatcaagca ggtgttccat gagctgagcc agcagaccca tggcatcacc 14 40 

cggctgggcc cctactctct ggacaaagac agcctctacc ttaacggtta eaatgaacct 1500 

ggtccagatg agcctcctac aactcccaag ccagccacca cattcctgcc tcctctgtca 1560 

gaagccacaa cagccatggg gtaccacctg aagaccctca cactcaactt caccatctcc 1620 

aatctccagt attcaccaga tstgggcaag ggctcagcta eatccaactc caccgagggg 1680 

g-iccttcagc acctgctcag acccttgttc cagaagagca gcatgggccc cttctacttg 1740 

ggttgccaac tgacccccct caggcctgag aaggatgggg cagccactgg tgtggacacc 1B00 

acctgcacct accaccctga ccctgtgggc cccgggctgg acatacagca gctttactgg 1860 

gagctgagtc agctgaccca nggtgtcacc caactgggct tctatgtcct ggacagggat 1920 

agcctcttca tcaatggcua cgcaccccag aattratcaa tccggggcga gtaccagata 1980 

aatttccaca ttgtcaactg gaaccccagt aatccagacc ccacatcctc agagtacatc 2040 

accctgccga gggacatcca ggacaaggtc accacactct acaaaggcag tcaactacat 2100 

gacacattcc gcttctgcct ggccaccaac ttgacgatgg actccgtgtt ggtcactgtc 2160 

aaggcattgt tctcctccaa tttggacccc agcctggtgg agcaagtctt tctagataag 2220 

accctgaatg cctcattcca ttggctgggc tccacctacc agttggtgga catccatgtg 2280 

acagaaatgg agtcatcagc ttatcaacca acaagcagct ccagcaccca gcacttctac 234 0 

ctgaatttca ccatcaccaa cctaccatar tcccaggaca aagcccagcc aggcaccacc 2400 

aactaccaga ggaacaaaag gaatattgag gatgcggc-ac cacaccgggg tggactccct 24 60 

gtgtaacttc tcgccactgg ctcggagagt agacagagtt gccatctatg aggaatttct 2520 

gcggatgacc cggaatggta cccagctgca gaacttcacc ctggacagga gcagtgtect 2580 

tgtggatggg tattttccca acagaaatga gcccttaact gggaattctg accttccctt 2640 

ctgggctgtc atcctcatcg gcttggcagg actcctggga ctcatcacat gcctgatctg 2700 

cggtgtce^g gtgaccaccc gccggcggaa gaaggaagga gaatacaacg tccagcaaca 2760 

gtgcccaggc tactaccagt cacacctaga cc^ggaggat ctgcaatgac tggaacttgc 2320 

cggigcctgg ggtgectccc ccccagccag ggcccaaaga agcttggcrg gggcagaaac 2380 

aaaccatatt ggtcggaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2940 
aaa 2943 

<210> 386 
<211> 2608 
<212> DMA 

<213> Homo sapiens 
<400> 386 

gtccaagagc accagtgttg gccctctgta ctctggctgc agactgactt tgctcaggcc 60 

tgaaaaggat gggacagcca ctggagtgga tgccatctgc acccaccacc ctgaccccaa 120 

aagccctagg ctggacagag agcagctgta ctgggagctg agccagctga cccacaatat 180 

cactgagctg ggcccctatg ccctggacaa cgacagcctc tttgtcaatg gtctcactca 240 

tcggagctct gcgtccacca ccagcactcc tgggaccccc aeagtgtatc tgggagcacc 300 

taagactcca gcctcgatat ttggcccttc agccgccagc catctcctga cactattcac 360 

cctcaacttc accatcacta acctgcggta tgaggagaac atgtggcctg gccccaggaa 420 

gttcaacact acagagaggg cccttcaggg cctgctaagg cccttgttca agaacaccag 4 80 

tgttggccct ctgtactctg gctgcaggct gaccttgctc aggccagaga aagatgggga 640 
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agccaccgga gtggatgcca tctgcaccca ccgccctgac cccacaggcc ctgggctgga 600 

cagagagcag ctgtatttgg agctgagcca gctgacccac agcatcactg agctgggccc 560 

ctacacactg gacagggaca gtetctatgt caatggtttc acccatcgga gctctgtacc 720 

caccaccagc accggggtgg tcagcgagga gccattcaca ctgaacttca ccatcaacaa 780 

cctgcgctac atggcggaca tgggccaacc cggctccctc aagttcaaca tcacagacaa 340 

cgtcatgaag cacctgctca gtcctttgtt ccagaggagc agcctgggtg cacggtacac 900 

aggctgcagg gtcatcgcac taaggtctgt gaagaacggt gctgagacac gggtggacct 960 

cctctgcacc tacctgoagc ccctcagcgg cccaggtctg cctatcaagc aggtgttcca 1020 

tgagctgagc cagcagaccc atggcatcac ccggctgggc ccctactctc tggacaaaga 1080 

cagcctctac cttaacggtt acaatgaacc tggtccagat gagcctccta caactcccaa 1140 

gccagccacc acattcctgc ctcctctgtc agaagccaca acagccatgg ggtaccacct 1200 

gaagaccctc acactcaact tcaccatctc caatctccag tattcaccag atatgggcaa 1260 

gggctcagct acattcaact ccaccgaggg ggtccttcag cacctgctca gacccttgtt 1320 

ccagaagagc agcatgggcc ccttctactt gggttgccaa ctgatctccc tcaggcctga 1380 

gaaggatggg gcagccactg gtgtggacac eacctgcacc taccaccctg accctgtggg 1440 

ccccgggctg gacatacagc agctttactg ggagctgagt cagctgaccc atggtgtcac 1500 

ccaactggge ttctatgtcc tggacaggga tagcctcttc atcaatggct atgcacccca 1560 

gaatttatca atccggggcg agtaccagat aaatttccac ottgtcaact ggaacctcag 1620 

taatccagac cccacatcct cagagtacat caccctgctg agggacatcc aggacaaggt 1680 

caccacactc tacaaaggca gtcaactaca tgacacattc cgcttctgcc tggtcaccaa 1740 

cttgacgatg gactecgtgt tggtcactgt caaggcattg ttctcctccs atttggaccc 1800 

cagcctggtg gagcaagtcc ttctagataa gaccctgaat gcctcattcc attggctggg 1860 

ctccacctac cagttggtqg acatccatgt gacagaaatg gagtcatcag tttatcaacc 1920 

aacaagcagc tccagcaccc agcacttcta cctgaatttc accatcacca acctaccata 1980 

ttcccaggac aaagcccagc caggcaccac caattaccag aqgaacaaaa ggaatattga 2040 

ggatgcgctc aaccaactct tccgaaacag cagcatcaag agttattttt ctgactgtca 2100 

agtttcaaca ttcaggtctg tccccaacag gcaecacacc ggcgtggact ccctgtgtaa 2160 

cttctcgcca ctggctcgga gagtagacag agttgccatc tatgaggaat ttctgcggat 2220 

gacccggaat ggtacccagc tgcagaactt caccctggac aggagcagtg tccttgtgga 2280 

tgggtatttt cccaacagaa atgagccctt aactgggaat tctgaccttc ccttctgggc 2340 

tgtcatcctc atcggcttgg caggactcct gggactcatc acatgcctga tctgcggtgt 2400 

cctggtgacc acccgccggc ggaagaagga aggagaatac aacgtecagc aacagtgccc 24 60 

aggctactac cagtcacacc tagacccgga ggatctgcaa tgactggaac ttgccggtgc 2520 

ctggggtgcc tttcccccag ccagggtcca aagaagcttg gctggggcag aaataaacca 2580 
tattggtcgg acacaaaaaa aaaaaaaa 2608 

<210> 387 

<211> 1761 

<212> DMA 

<213> Komo sapiens 

<400> 387 

ctgaacttca ccatcaacaa cctgcgctac atggcggaca tgggccaacc cggctccctc 60 

aagttcaaca tcacagacaa cgtcatgaag cacctgctca gtcctttgtt ccagaggagc 120 

agcctgggtg cacggtacac aggctgcagg gtcatcgcac taaggtctgt gaagaacggt 180 

gctgagacac gggtggacct cctctgcagg taggtgcaga ggaggtccac ggcatcaccc 240 

ggctgggccc ctactctctg gacaaagaca gcctctacct taacgctccc aagccagcca 300 

ccacattcct gcctcctctg tcagaagcca caacagccat ggggtaccac ctgaagaccc 360 

tcacactcaa cttcaccatc tccaatctcc agtattcacc agatatgggc aagggctcag 420 

ctacattcaa ctccaccgag ggggtccttc agcaectgct cagacccttg ttccagaaga 480 

gcagcatggg ccccttctac ttgggttgcc aactgatctc cctcaggcct gagaaggatg 540 

gggcagccac tggtgtggac accacctgca cctaccaccc tgaccctgtg ggccccgggc 600 

tggacataca gcagctttac tgggagctga gtcagctgac ccatggtgtc acccaactgg 660 

gcttctatgt cctggacagg gatagcctct tcatcaatgg ctatgcaccc cagaatttat 720 

caatccgggg cgagtaccag ataaatttcc acattgtcaa ctggaacctc agtaatccag 780 
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accccacatc 
tctacaaagg 
tggactccgt 
tggagcaagt 
accagttggt 
gctccagcac 
acaaagccca 
tcaaccaaoc 
cattcaggtc 
cactggctcg 
atggtaccca 
ttcccaacag 
tcatcggctt 
ccacccgccg 
accagtcaca 
cctttccccc 
ggacaeaaaa 



ctcagagtac 
cagtcaacta 
gttggtcact 
ctttctagat 
ggacatccat 
ccagcactnc 
gccaggcacc 
cttecgaaac 
tgtccccaac 
gagagtagac 
gctgcagaac 
aaatgagccc 
ggcaggactc 
gcggaagaag 
cctagacctg 
agccagggtc 
aaaaaaaaaa 



atcaccctgc 
catgacacat 
gtcaaggcat 
aagaccctga 
gtgacagaaa 
tacctgaatt 
accaattacc 
agcagcatea 
aggcaccaca 
agagttgcca 
ttcaccctgg 
ttaactggga 
ctgggactca 
gaaggagaat 
gaggatetgc 
caaagaagct 



tgagggacat 
tccgcttctg 
tgttctcctc 
atgcctcatt 
tggagtcatc 
tcaccatcac 
agaggaacaa 
agagttattt 
ccggggtgoa 
cctatgagga 
acaggagcag 
attctgacct 
tcacatgcct 
acaacgtcca 
aatgactgga 
tggctggggc 



ccaggacaag 
cctggtcacc 
caatttggac 
ccattggctg 
agtttatcaa 
caacctacca 
aaggaatatt 
ttetgactgt 
ctccctgtgt 
atttctgcgg 
tgtccttgtg 
tcccttctgg 
gatctgcggt 
gcaacagtgc 
acttgccggt 
agaaataaac 



gtcaccacac 
aacttgacga 
cccagcctgg 
ggctccactt 
ccaacaagca 
tattcccagg 
gaggatgcgc 
caagtttcaa 
aacttctcgc 
acgacccgga 
gatgggtatt 
gctgtcatcc 
gtcctggtga 
ccaggctact 
gcctggggtg 
catattggtc 



640 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1S00 

1560 

1620 

1680 

1740 

1761 



<210> 388 

<211> 772 

<212> FRT 

<213> Homo sapiens 



<400> 388 
Met Ser Met 



Val Ser His Ser 

5 



Jly Ala Leu Cys Pro Pro Leu Ala Phe 
10 15 



Leu Gly Pro Pro Gin Trp Thr Trp Glu His Leu Gly Leu Gin Fhe Leu 
20 25 30 

Asn Leu Val Pro Arg Leu Pro Ala Leu Ser Trp Cys Tyr Ser Leu Ser 
35 40 45 

Thr Ser Pro Ser Pro Thr Cys Gly Met Arg Arg Thr Cys Ser Thr Leu 
50 55 60 

Ala Pro Gly Ser Ser Thr Pro Arg Arg Gly Ser Phe Arg Ala Trp Ser 
65 70 75 80 

Leu Phe Lys Ser Thr Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu 
85 90 95 

Thr Leu Leu Arg. Pro Glu Lys Asp Gly. Thr Ala. Thr Gly Val Asp Ala 
100 105 110 

lie Cys Thr His His Pro Asp Pro Lys Ser Pro Arg Leu Asp Arg Glu 
115 120 125 

Gin Leu Tyr Trp Glu Leu Ser Gin Leu Thr His Asn lie Thr Glu Leu 
130 135 140 



Gly Pro Tyr Ala Leu Asp Asn Asp Ser Leu Phe Val Asn Gly Phe Thr 
145 150 155 160 



His Arg Ser Ser Val Ser Thr Thr Ser Thr Pro Gly Thr Pro Thr Val 
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165 170 175 

Tyr Leu Gly Ala Ser Lys Thr Pro Ala Ser He Phe Gly Pro Ser Ala 
180 185 190 

Ala Ser His Leu Leu He Leu Phe Thr Leu Asn Phe Thr He Thr Asn 
195 200 205 

Leu Arg Tyr Glu Glu Asn Met Trp Pro Gly Ser Arg Lys Phe Asn Thr 
210 215 220 

Thr Glu Arg Val Leu Gin Gly Leu Leu Arg Pro Leu Phe Lys Asn Thr 
225 230 235 240 

Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg Pro 
245 250 255 

Glu Lys Asp Gly Glu Ala Thr Gly Val Asp Ala He Cys Thr His Arg 
260 265 270 

Pro Asp Pro Thr Gly Pro Gly Leu Asp Arg Glu Gin Leu Tyr Leu Glu 
275 280 285 

Leu Ser Gin Leu Thr His Ser He Thr Glu Leu Gly Pro Tyr Thr Leu 
290 295 300 

Asp Arg Asp Ser Leu Tyr Val Asn Gly Phe Thr His Arg Ser Ser Vsl 
305 310 315 320 

Pro Thr Thr Ser Thr Gly Val Val Ser Glu Glu Pro Phe Thr Leu Asn 
325 330 335 

Phe Thr He Asn Asn Leu Arg Tyr Met Ala Asp Met Gly Gin Pro Gly 
340 345 350 

Ser Leu Lys Phe Asn lie Thr Asp Asn Val Met Lys His Leu Leu Ser 
355 360 365 

Pro Leu Phe Gin Arg Ser Ser Leu Gly Ala Arg Tyr Thr Gly Cys Arg 
370 375 380 

Val He Ala Leu Arg Ser Val Lys Asn Gly Ala Glu Thr Arg Val Asp 
385 390 395 400 

Leu Leu Cy3 Thr Tyr Leu Gin Pro Leu Ser Gly Pro Gly Leu Pro lie 
405 410 415 

Lys Gin Val Phe His Glu Leu Ser Gin Gin Thr His Gly He Thr Arg 
420 425 430 

Leu Gly Pro Tyr Ser Leu Asp Lys Asp Ser Leu Tyr Leu Asn Gly Tyr 
435 440 445 

Asn Glu Pro Gly Pro Asp Glu Pro Pro Thr Thr Pro Lys Pro Ala Thr 
450 455 460 
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Thr Phe Leu Pro Pro Leu Ser Glu Ala Thr Thr Ala Met Gly Tyr His 
465 470 475 480 

Leu Lys Thr Leu Thr Leu Asn Phe Thr He Ser Asn Leu Gin Tyr Ser 
485 490 495 

Pro Asp Met Gly Lys Gly Ser Ala Thr Phe Asn Ser Thr Glu Gly Val 
500 505 510 

Leu Gin His Leu Leu Arg Pro Leu Phe Gin Lys Ser Ser Met Gly Pro 
515 520 525 

Pho Tyr Leu Gly Cys Gin Leu He Ser Leu Arg Pro Glu Lys Asp Gly 
530 535 540 

Ala Ala Thr Gly Val Asp Thr Thr Cys Thr Tyr His Pro Asp Pro Val 
545 550 555 560 

Gly Pro Gly Leu Asp He Gin Gin Leu Tyr Trp Glu Leu Ser Gin Leu 
565 570 575 

Thr His Gly Val Thr Gin Leu Gly Phe Tyr Val Leu Asp Arg Asp Ser 
580 585 590 

Leu Phe He Asn Gly Tyr Ala Pro Gin Asn Leu Ser He Arg Gly Glu 
595 600 605 

Tyr Gin He Asn Phe His He Val Asn Trp Asn Leu Ser Asn Pro Asp 
610 615 620 

Pro Thr Ser Ser Glu Tyr He Thr Leu Leu Arg Asp He Gin Asp Lys 
625 630 635 640 

Val Thr Thr Leu Tyr Lys Gly Ser Gin Leu His Asp Thr Phe Arg Phe 
645 650 S55 

Cys Leu Val Thr Asn Leu Thr Met Asp Ser Val Leu Val Thr Val Lys 
660 665 670 

Ala Leu Plie Ser Ser Asn Leu Asp Pro Ser Leu Val Glu Gin Val Phe 
675 680 685 

Leu Asp Lys Thr Leu Asn Ala Ser Phe His Trp Leu Gly Ser Thr Tyr 
690 695 700 

Gin Leu Val Asp He .'lis Val Thr Glu Met Glu Ser Ser Val Tyr Gin 
705 710 715 720 

Pro Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu Asn Phe Thr He 
725 730 735 



Thr Asn Leu Pro Tyr Ser Gin Asp Lys Ala Gin Pro Gly Thr Thr Asn 
740 745 750 
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Tyr Gin Arg Asn Lys Arg Asn lie Glu Asp Ala Ala Pro His Arg Gly 
755 760 765 

Gly Leu Pro Val 
770 



<210> 389 
<211> 833 
<212> PUT 

<213> Homo sapiens 
<400> 389 

Phe Lys Ser Thr Ser Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr 
5 10 15 

Leu Leu Arg Pro Glu Lys Asp Gly Thr Ala Thr Gly Val Asp Ala lie 
20 25 30 

Cys Thr His His Pro Asp Pro Lys Ser Pro Arg Leu Asp Arg Glu Gin 
35 40 45 

Leu Tyr Trp Glu Leu Ser Gin Leu Thr His Asn lie Thr Glu Leu Gly 
50 55 60 

Pro Tyr Ala Leu Asp Asn Asp Ser Leu Phe Val Asn Gly Phe Thr His 
65 70 75 80 

Arg Ser Ser Val Ser Thr Thr Ser Thr Pro Gly Thr Pro Thr Val Tyr 
85 90 95 

Leu Gly Ala Ser Lys Thr Pro Ala Ser lie Phe Gly Pro Ser Ala Ala 
100 105 110 

Ser Kis Leu Leu lie Leu Phe Thr Leu Asn Phe Thr lie Thr Asn Leu 
115 120 125 

Arg Tyr Glu Glu Asn Met Trp Pro Gly Ser Arg Lys Phe Asn Thr Thr 
130 135 140 

Glu Arg Val Leu Gin Gly Leu Leu Arg Pro Leu Phe Lys Asn Thr Ser 
145 150 155 160 

Val Gly Pro Leu Tyr Ser Gly Cys Arg Leu Thr Leu Leu Arg Pro Glu 
165 170 175 

Lys Asp Gly Glu Ala Thr Giy Val Asp Ala lie Cys Thr His Arg Pro 
180 185 190 

Asp Pro Thr Gly Pro Gly Leu Asp Arg Glu Gin Leu Tyr Leu Glu Leu 
195 200 205 



Ser Gin Leu Thr His Ser He Thr Glu Leu Gly Pro Tyr Thr Leu Asp 
210 215 220 
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Arg Asp Ser Leu Tyr Val Asn Gly Phe Thr His Arg Ser Ser Val Pro 
225 230 235 240 

Thr Thr Ser Thr Gly Val Val Ser Glu Glu Pro Phe Thr Leu Asn Phe 
245 250 255 

Thr lie Asn Asn Leu Arg Tyr Met Ala Asp Met Gly Gin Pro Gly Ser 
260 265 270 

Leu Lys Phe Asn lie Thr Asp Asn Val Met Lys His Leu Leu Ser Pro 
275 280 285 

Leu Phe Gin Arg Ser Ser Leu Gly Ala Arg Tyr Thr Gly Cys Arg Val 
290 295 300 

lie Ala Leu Arg Ser Val Lys Asn Gly Ala Glu Thr Arg Val Asp Leu 
305 310 315 320 

Leu Cys Thr Tyr Leu Gin Pro Leu Ser Gly Pro Gly Lou Pro lie Lys 
325 330 335 

Gin Val Phe His Glu Leu Ser Gin Gin Thr His Gly He Thr Arg Leu 
340 345 350 

Gly Pro Tyr Ser Leu Asp Lys Asp Ser Leu Tyr Leu Asn Gly Tyr Asn 
355 360 365 

Glu Pro Gly Pro Asp Glu Pro Pro Thr Thr Pro Lys Pro Ala Thr Thr 
370 375 380 

Phe Leu Pro Pro Leu Ser Glu Ala Thr Thr Ala Met Gly Tyr His Leu 
385 390 395 400 

Lys Thr Leu Thr Leu Asn Phe Thr Tie Ser Asn Leu Gin Tyr Ser Pro 
405 410 415 

Asp Met Gly Lys Gly Ser Ala Thr Phe Asn Ser Thr Glu Gly Val Leu 
420 425 430 

Gin His Leu Leu Arg Pro Leu Phe Gin Lys Ser Ser Met Gly Pro Phe 
435 440 445 

Tyr Leu Gly Cys Gin Leu lie Ser Leu Arg Pro Glu Lys Asp Gly Ala 
450 455 460 

Ala Thr Gly Val Asp Thr Thr Cys Thr Tyr His Pro Asp Pro Val Gly 
465 470 475 480 

Pro Gly Leu Asp He Gin Gin Leu Tyr Trp Glu Leu Ser Gin Leu Thr 
485 490 495 



His Gly Val Thr Gin Leu Gly Phe Tyr Val Leu Asp Arg Asp Ser Leu 
500 505 510 



Phe He Asn Gly Tyr Ala Pro Gin Asn Leu Ser He Arg Gly Glu Tyr 
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515 



520 



525 



Gin He Asn Phe His He Val Asn Trp Asn Leu Ser Asn Pro Asp Pro 
530 535 540 

Thr Ser Ser Glu Tyr He Thr Leu Leu Arg Asp He Gin Asp Lys Val 
545 550 555 5 6 0 

Thr Thr Leu Tyr Lys Gly Ser Gin Leu His Asp Thr Phe Arg Phe Cys 
565 570 515 

Leu Val Thr Asn Leu Thr Met Asp Ser Val Leu Val Thr Val Lys Ala 
580 585 590 

Leu Phe Ser Ser Asn Leu Asp Pro Ser Leu Val Glu Gin Val Phe Leu 
595 600 605 

Asp Lys Thr Leu Asn Ala Ser Phe His Trp Leu Gly Ser Thr Tyr Gin 
610 615 620 

Leu Val Asp He His Val Thr Glu Met Glu Ser Ser Val Tyr Gin Pro 
625 630 635 640 

Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu Asn Phe Thr He Thr 
645 650 655 

Asn Leu Pro Tyr Ser Gin Asp Lys Ala Gin Pro Gly Thr Thr Asn Tyr 
660 665 670 

Gin Arg Asn Lys Arg Asn He Glu Asp Ala Leu Asn Gin Leu Phe Arg 
675 680 685 

Asn Ser Ser He Lys Ser Tyr Phe Ser Asp Cys Gin Val Ser Thr Phe 
690 695 700 

Arg Ser Val Pro Asn Arg His His Thr Gly Val Asp Ser Leu Cys Asn 
705 710 715 720 

Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala He Tyr Glu Glu 
725 730 735 

Phe Leu Arg Met Thr Arg Asn Gly Thr Gin Leu Gin Asn Phe Thr Leu 

740 - ■ ■ 745 - - - 750 

Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Phe Pro Asn Arg Asn Glu 
755 760 765 

Pro Leu Thr Gly Asn Ser Asp Leu Pro Phe Trp Ala Val He Leu He 
770 775 7G0 

Gly Leu Ala Gly Leu Leu Gly Leu He Thr Cys Leu He Cys Gly Val 
785 790 795 800 



Leu Val Thr Thr Arg Arg Arg Lys Lys Glu Gly Glu Tyr Asn Val Gin 
805 810 815 
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Gin Gin Cys Pro Gly Tyr Tyr Gin Ser His Leu Asp Leu Glu Asp Leu 
820 825 630 



Gin 



<210> 390 
<211> 438 
<212> PRT 

<213> Homo sapiens 
<400> 390 

Met Gly Tyr His Lou Lys Thr Leu Thr Leu Asn Phe Thr He Ser Asn 
5 10 IS 

Leu Gin Tyr Ser Pro Asp Met Gly Lys Gly Ser Ala Thr Phe Asn Ser 
20 25 30 

Ttir Glu Gly Val Leu Gin His Leu Leu Arg Pro Leu Phe Gin Lys Ser 
35 40 45 

Ser Met Gly Pro Phe Tyr Leu Gly Cys Gin Leu He Ser Leu Arg Pro 
50 55 60 

Glu Lys Asp Gly Ala Ala Thr Gly Val Asp Thr Thr Cys Thr Tyr His 
65 70 75 80 

Pro Asp Pro Val Gly Pro Gly Leu Asp He Gin Gin Leu Tyr Trp Glu 
85 90 95 

Leu Ser Gin Leu Thr His Gly Val Thr Gin Leu Gly Phe Tyr Val Leu 
100 105 110 

Asp Arg Asp Ser Leu Phe He Asn Gly Tyr Ala Pro Gin Asn Leu Ser 
115 120 125 

He Arg Gly Glu Tyr Gin He Asn Phe His He Val Asn Trp Asn Leu 
130 135 140 

Ser Asn Pro Asp Pro Thr Ser Ser Glu Tyr lie Thr Leu Leu Arg Asp 
145.. _._ . _ . 150 1_55_ 160 

He Gin Asp Lys Val Thr Thr Leu Tyr Lys Gly Ser Gin Leu His Asp 
165 170 175 

Thr Phe Arg Phe Cys Leu Val Thr Asn Leu Thr Met Asp Ser Val Leu 
180 165 190 

Val Thr Val Lys Ala Leu Phe Ser Ser Asn Leu Asp Pro Ser Leu Val 
i95 200 205 

Glu Gin Val Phe Leu Asp Lys Thr Leu Asn Ala Ser Phe His Trp Leu 
210 215 220 
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Gly Ser Thr Tyr Gin Leu Val Asp lie His Val Thr Glu Met Glu Ser 
225 230 235 240 

Ser Val Tyr Gin Pro Thr Ser Ser Ser Ser Thr Gin His Phe Tyr Leu 
245 250 255 

Asn Phe Thr lie Thr Asn Leu Pro Tyr Ser Gin Asp Lys Ala Gin Pro 
260 265 270 

Gly Thr Thr Asn Tyr Gin Arg Asn Lys Arg Asn lie Glu Asp Ala Leu 
275 280 285 

Asn Gin Leu Phe Arg Asn Ser Ser lie Lys Ser Tyr Phe Ser Asp Cys 
290 295 300 

Gin Val Ser Thr Phe Arg Ser Val Pro Asn Arg His His Thr Gly Val 
305 310 315 320 

Asp Ser Leu Cys Asn Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Vai 
325 330 335 

Ala He Tyr Glu Glu Phe Leu Arg Met Thr Arg Asn Gly Thr Gin Leu 
340 345 350 

Gin Asn Phe Thr Leu Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Phe 
355 360 365 

Pro Asn Arg Asn Glu Pro Leu Thr Gly Asn Ser Asp Leu Pro Phe Trp 
370 375 380 

Ala Val lie Leu He Gly Leu Ala Gly Leu Leu Gly Leu He Thr Cys 
365 390 395 400 

Leu He Cys Gly Val Leu Val Thr Thr Arg Arg Arg Lys Lys Glu Gly 
405 410 415 

Glu Tyr Asn Val Gin Gin Gin Cys Pro Gly Tyr Tyr Gin Ser His Leu 
420 425 430 

Asp Leu Glu Asp Leu Gin 
435 

<210> 391 
<211> 2627 
<212> DNA 

<213> Homo sapiens 
<400> 391 

ccacgcgtcc gcccacgcgt ccggaaggca gcggcagctc cactcagcca gtacccagat 60 
acgctgggaa ccctccccag ccatggcttc cctggggcag atcctcttct ggagcataat 120 
tagcatcatc attattctgg ctggagcaat tgcactcatc attggctttg gtatttcagg 180 
gagacactcc accacagtca ctactgtcgc ctcagctggg aacattgggg aggatggaat 240 
cctgagctgc acttttgaac cLgacatcaa actttctgat atcgtgatac aatggctgaa 300 
ggaaggtgtt ttaggcttgg tccatgagtt caaagaaggr. aaagatgagc tgtcggagca 360 
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ggatgaaatg ttcagaggcc ggacagcagt gtttgctgat caagtgatag ttggcaatgc 420 
ctctttgcgg ctgaaaaacg tgcaactcac agatgctggc acctacaaat gttatatcat 480 
cacttctaaa ggcaagggga atgctaacct tgagtataaa actggagcct tcagcatgcc 540 
ggaagtgaat gtggactata atgccagctc agagaccttg cggtgtgagg etccccgatg 600 
gttcccccag cccacagtgg tccgggcatc ccaagttgac cagggagcca acttctcgga 660 
agtctccaat aocagctttg agctgaaetc tgagaatgtg accatgaagg ttgtgtctgt 720 
gctctacaat gttacgatca acaacacata ctcctgtatg attgaaaatg acattgccaa 730 
agcaacaggg gatatcaaag tgacagaatc ggagatcaaa aggcggagtc acctacagct 840 
gctaaaetca aaggcttctc tgtgtgtctc ttctrtcttt gccatcagcc gggcacttct 900 
gcctctcagc ccttacctga tgctaaaata atgtgccttg gccacaaaaa agcatgcaaa 960 
gtcattgtta caacagggat ctacagaact atttcaccac cagatatgac ctagttttat 1020 
atttctggga ggaaatgaat tcatatctag aagtctggag tgageaaaca agagcaagaa 1080 
acaaaaagaa gccaaaagca gaaggctcca atatgaacaa gataaatcta tcttcaaaga 1140 
catattagaa gttgggaaaa taattcatgt gaactagaca agtgtgttaa gagtgataag 1200 
taaaatgcac gtggagacaa gtgcatcccc agatctcagg gacctccccc tgcctgtcac 1260 
ctggggagtg agaggacagg atagtgcatg ttctttgtct ctgaattttt agttatatgt 1320 
gccgtaatgt tgctctgagg aagcccctgg aaagtctatc ccaacatatc cacatcttat 1380 
attccacaaa ttaagctgta gtatgtaccc taagacgctg ctaattgact gccacrtcgc 1440 
aactcagggg cggctgcatt ttagtaatgg gtcaaatgat tcacttttta tgatgcctcc 1500 
aaaggtgcct tggcttctct ccccaactga caaatgccaa agttgagaaa aatgarcata 1560 
attttagcat aaacagagca gtcggcgaca ccgattttat aaataaactg agcaccttct 1620 
ttttaaacaa acaaatgcgg gtttatttct cagatgatgt tcatccgtga atggtccagg 16B0 
gaaggacctt tcaccttgac tatatggcat tatgtcatca caagctctga ggcttcteet 1740 
ttccatcctg cgtggacage taagacctea gttttcaata gcatctagag cagtgggacc 1800 
cagctggggt gatttcgccc cccatctccg ggggaatgtc tgaagacaat tttggttacc 1860 
tcaatgaggg agtggaggag gacacagtgc tactaccaac tagtggataa aggccaggga 1920 
tgctgctcaa cctcctacca tgtacaggac gtctccccat tacaactacc caatccgaag 1980 
tgtcaactgt gtcaggacta agaaac-ctg gttttgagta gaaaagggcc tggaaagagg 2040 
ggagccaaca aatctgtctg cttectcaca ttagtcattg gcaaataagc attctgtctc 2100 
tttggctgct gcctcagcac agagagccag aactctatcg ggcaccagga taacatctct 2160 
cagtgaacag agttgacaag gcctatggga aatgcctgat gggattatct tcagcttgtt 2220 
gagcttctaa gtttctttcc cttcattcta ccctgcaagc caagttctgt aagagaaatg 2280 
cctgagttct agctcaggtt ttcttactct gaatttagat ctccagaccc ttcctggcca 2340 
caattcaaat taaggcaaca aacacatacc ttccatgaag cacacacaga cttttgaaag 2400 
caaggacaat gactgcttga attgaggcct tgaggaatga agctttgaag gaaaagaata 2460 
ctttgtttcc agcccccctc ccacaccctt catgcgttaa ccaccgcctt cccggacctt 2520 
ggagccacgg tgactgtatt acatgttgct atagaaaact gactttagag tcctgatcgt 2580 
tcaagagaat gattaaatat acatttccta caccaaaaaa aaaaaaa 2627 

<210> 392 
<211> 310 
<212> PRT 

<213> Homo sapiens 
<400> 392 

His Ala Ser Ala His Ala Ser Gly Arg Gin Arg Gin Leu His Ser Ala 
5 10 15 

Ser Thr Gin lis Arg Trp Giu Pro Ser Pro Ala Met Ala Ser Leu Gly 
20 25 30 

Gin lie Leu Phe Trp Ser lie He Ser He He He He Leu Ala Gly 
35 40 45 



Ala He Ala Leu lie lie Gly Phe Gly He Ser Gly Arg His Ser He 
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Thr Val Thr Thr val 
6S 

Leu Ser Cys Thr Phe 
85 

Gin Trp Leu Lys Glu 
100 

Gly Lys Asp Glu Leu 
115 

Ala val Phe Ala Asp 

130 

Lys Asn Val Gin Leu 
145 

Thr Ser Lys Gly Lys 
165 

Phe Ser Met Pro Glu 
180 

Leu Arg Cys Glu Ala 
195 

Ala Ser Gin Val Asp 
210 

Ser Phe Glu Leu Asn 
225 

Leu Tyr Asn Val Thr 
245 

Asp lie Ala Lys Ala 
260 

Lys Arg Arg Ser His 
215 

Val Ser Ser Phe Phe 
290 

Tyr Leu Met Leu Lys 
305 



55 

Ala Ser Ala Gly Asn He 
70 75 

Glu Pro Asp He Lys Leu 
90 

Gly Val Leu Gly Leu Val 
105 

Ser Glu Gin Asp Glu Met 
120 

Gin Val He Val Gly Asn 
135 

Thr Asp Ala Gly Thr Tyr 
150 155 

Gly Asn Ala Asn Leu Glu 
170 

Val Asn Val Asp Tyr Asn 
185 

Pro Arg Trp Phe Pro Gin 
200 

Gin Gly Ala Asn Phe Ser 
215 

Ser Glu Asn Val Thr Met 
230 235 

He Asn Asn Thr Tyr Ser 
250 

Thr Gly Asp He Lys Val 
265 

Leu Gin Leu Leu A3n Ser 
280 

Ala lie Ser Trp Ala Leu 
295 



60 

Gly Glu Asp Gly lie 
80 

Ser Asp He Val He 
95 

His Glu Phe Lys Glu 
110 

Phe Arg Gly Arg Thr 
125 

Ala Ser Leu Arg Leu 
140 

Lys Cys Tyr He He 
160 

Tyr Lys Thr Gly Ala 
175 

Ala Ser Ser Glu Thr 
130 

Pro Thr Val Val Trp 
205 

Glu Val Ser Asn Thr 
220 

Lys Val Val Ser Val 
240 

Cys Met He Glu Asn 

255 

Thr Glu Ser Glu lie 
270 

Lys Ala Ser Leu Cys 
285 

Leu Pro Leu Ser Pro 
300 



<210> 393 
<211> 283 
<212> PRT 
<213> Homo sapiens 
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<400> 393 

Met Ala Ser Leu Gly Gin lie Leu Phe Trp Ser lie lie Ser lie lie 
5 10 15 

lie lie Leu Ala Gly Ala lie Ala Leu He He Gly Phe Gly He Ser 
20 25 30 

Gly Arg His Ser He Thr Val Thr Thr Val Ala Ser Ala Gly Asn He 
35 40 45 

Gly Glu Asp Gly He Leu Ser Cys Thr Phe Glu Pro Asp He Lys Leu 
50 55 60 

Ser Asp He Val lie Gin Trp Leu Lys Glu Gly Val Leu Gly Leu Val 
6S 70 75 80 

His Glu Fhe Lys Glu Gly Lys Asp Glu Leu Ser Glu Gin Asp Glu Met 
85 90 95 

Phe Arg Gly Arg Thr Ala Val Phe Ala Asp Gin Val He Val Gly Asn 
100 105 110 

Ala Ser Leu Arg Leu Lys Asn Val Gin Leu Thr Asp Ala Gly Thr Tyr 
115 120 125 

Lys Cys Tyr He He Thr Ser Lys Gly Lys Gly Asn Ala Asn Leu Glu 
130 135 140 

Tyr Lys Thr Gly Ala Phe Ser Met Pro Glu Val Asn Val Asp Tyr Asn 
145 150 155 160 

Ala Ser Ser Glu Thr Leu Arg Cys Glu Ala Pro Arg Trp Phe Pro Gin 
165 170 175 

Pro Thr Val Val Trp Ala Ser Gin Val Asp Gin Gly Ala Asn Phe Ser 
180 1B5 190 

Glu Val Ser Asn Thr Ser Phe Glu Leu Asn Ser Glu Asn Val Thr Met 
195 200 205 

Lys Val Val Ser Val Leu Tyr Asn Val Thr He Asn Asn Thr Tyr Ser 
210 215 220 

Cys Met He Glu Asn Asp He Ala Lys Ala Thr Gly Asp Lis Lys Val 
225 230 235 240 

Thr Glu Ser Glu lie Lys Arg Arg Ser His Leu Gin Leu Leu Asn Ser 
245 250 255 

Lys Ala Ser Leu Cys Val Ser Ser Phe Phe Ala He Ser Trp Ala Leu 
260 265 270 



Leu Pro Leu Ser Pro Tyr Leu Met Leu Lys 
275 280 
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1 1"I9.J cuntg 

^G^^AG^COAAGAACUCTTAAAAGCACCAAACCCGCG l , , 1 U t Ui 1 [T OT 
TTTv/nTTGi i i > G : i i i GAGATGGAGTCTCACTCTGTTGCCCAAGCTGGAGTAf A 1 crr x 
TGATCTCACCTCGCTGCAACCTCCGCCTCCCACanCAAGTG^CTC^ 
C^GTAGCTC^GA-ACAGGCGCCCGCCACCACCCTCAGCTAAir^S^lGT 
AGAGACAGGGmCACCAGGTTGGCCAGGCTGCTCrTGAACTCCTGATcTC^G^^A 

AGCTGT7TCTTT7GTCTTTAGCGT.a.aaGC7CTCCTGCCATGCAGTATCTaCATAACT^ 
GACTGCCAGCAAGCTCACTCACTCCGTGGTC . "»iuawiaal luACGT 



I1729-J5.:].:i.co M ! 



TAGGA i G i GTTCGACCCTcTGTGTCaAAAAAAACCTCACAAAGAATCCCCTGCTC ^TTACA. 
GaaG AAGATGCA JTTAAAA ^ATGGGTTArrTTC.AACTTTTTATCTGAGG^lv^TATCC 
TAATTATTGTGTCAG.A^GAGATTGA.ArACCTGCTTAAGAAGCTTACAGAAGGTArc 
GAM^AGCAAGAACAAmGAAWrrAT^ 

£rr^%- I -r- -r GG " AATT -^ iG -- CTCTTT ^TCAACTrATATTAGATGTGrrA 
AAGCAG.G , , ACA :GA 'CAA^ACOCCCACAGaCCGAAAAACTGGACTGAAAGATGCTT 

AGACA , , CTCTTCGATGAAAA :,Cv, GTCTaCAGTCCTTGCCTGACAAAGATGGA a a 



n-:w;.::j|. i(u : 

^AG^GGCACAG^GGA.V^AAGACTTAA-A^GCAGCAAAGCCGGG , , , , . : , GTTTT G T 
ZIT -^1 L' ^'.l-'J^ J JL ° ^^^5^-yJ5_ TCACTCTGTTG C i -C.A^CCTC; 0 AG "A C.A ACG G C A 
i° A li"" KCx -' AAC - : C=Cv.~CCCACOT7CAAGTGATTCTCCTCCCTC a cccrcc 

^r---^-^, CAL :t'J^ A ^ C ^TTCAACTCCTCvACCTCACCTGArCCA 
, ;---~Z!±l l v -_ CCAAA( -' ; ^ A ■ 1 ^CAGGCGTGAGCCACCACGCCCGGCC-CC * A 
? GCj_ J: lusCt. i AGCG -. • i -^- I -GCTCTCCTGCCATGCAGTATCTACA T ^ ACT'" 

OA^iui-CAGCAAGCTGaGTCaCTCCGTGGTC " ~" 



1 I'Jl.lcaniig 

,1^1^ ■■A'AGCnTC.CiuACTT^ . ^AGCTGATTGTTAAA.TGAATCCATTrCTG 
-5^" LliS^^^- ' illLl' ■ - AAGAGCA •'-TM-GTTCTTTAAGTC>TTGGCAT.A.AT 
iCTa.C:,;iCn J AT^ACi. : : ^■A.AOT.AAaCTCATCCCTCA.A-CAGOTCTGTTACTGAO 
S^fiLLLl**; Lti^il^ A ^ TGCTTCTC ^GGACCAGA-ACA7AAGCTrAT 

r^-t-^l—^V J 1 - V - A ' :< - Al - =C<-CCAG-CCAGGTGGAGACTTrXCTTTCT 
CvjAwG I V.AGCCTG ACAA i v;CCTTCTTG.'(TCCC7 



FIG. 1A 
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1 1 jUconrig 



ACCCAGATGGCTGAGACCTGC.WGA.^G.A.^CTCACGATCATGATGGCTCAGTTTCCC^CAG 
CC*TCAATGGAGGGCCAAATA7Cra^A 

TTTF^?^ iCAGG 'CTGCCGuCuC^GGTTTTaGCTGAAATATGGGCCTTATCAGATCTO 
AACAAGGATGGGAAGATGGACCAGC.V^GAGTTCTCTATAGCTATGAaaCTC Ji^a^CTT^ 

TCTCTCCACT.\ATCTCTGi_TCGTTTTuuuA7GGGAAGCATGCCC.AATCTGTCC\TTCiTrAr 
CCATTCCCTCCAGTTCKACCTATAGCAACACCCTTGTCT^^^ 

tcctccccta^tgatgcctgctcccctagtgccttctgAacta AT 



11734.1contij 



TTGAGTAGGTTTCTGAGGATGCACCCTGGCfrGAAGAGA^GA^ 
ATCTAAAATCTCaCTTGTaGGaGAA^C^^ 

^ cc <_^gccaccga.agacccca.^^ 

Sgg^J^SlZZ^t 1 -V ^^M^AGCTTCTGCTCCCGCCTGGAICC 
CGAG^C"C^A-r-"^ 

Ut-v. iCACCTCCA^C i . -AAA . . .i. -„ ; : ,CA7CGCC7CTCGGTAC 



1 ;"-.2;onii« 

§^E^5^J„ l 5^Crr- -;:±:^ cc ~ ccgccc ^agggcatcaacgactcg 
«£^:^ A _^'_ Gt _ ^atcccaagagcctcaagcaccaccacct 

AC^rr^- -^'-t AC :^ A . C ^ C -^ ?CATT ™aTGAAGTACCTTTTGGC7AAAG 
A ^ A i^^;^ C f A :5^^-^CATCCTGAAGGACATCA-CAAAGAATACA 
TC^-- _^ V^-^^^-^-^^AAGCTA— GCGAT 

1 '^<-<--AAA i .i_A.AAw.-_i. .WA-.CACT7GTACA— OTCTCAGC 



1 S~-6.lc.nc; 



^^^Ui- ■<___' iC ^.V£- CAAGC ^CCAGACTATACCTACACTA7T 

TCr A £ A 1 . A- 1-', ^ ^-|.' tA • ^ ACA 0-«ATAATGTATGAAATOCTT7t3AGTTTCT 
x^ A ? — ' *^ AAA 1 1 v. i -uA : . i -A^AGA.A.^AGTCTCTGGCTG~G.-CTC-AAT 



TGATAAAA. . iACTTGTCCaTC : . i s'AO . iCaGaaTCACAAAA 
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J I "6.j.config 



AaTACACTGAGTA7AAGGG7TGGTTTAGAA \CTCTTAC *C-r a a ttt£ ^ . I . ^ c 
TCTCCAOTGAATCTAAGAAAA^rTOG^^ 

GTTCTGAGmOTATTrrrATTGCA^ 



11739-1 a: 



CCGCaGCTCCTGTCCAGACCCTGACCCTCCCTCCC.UGCCTCWCCGTCCCCCA.AC ij irrr 
CCAGCCTTGTACTGATGTCGGCTGCCACAGCCTGTGCTTAAC^^ 
GAGACATCAAGC.AAAGGTGGAC.AACTACTmcCA^ 
CAGAAAV]GTGACTAATAAAGG7aCCaGAA^ 
^AGaTAA.AACAGTT.aaCGA.A— C7CGCGACC^ 

gIaCATG^^ 
TtcAGAVcTCC-G^ 

TGAGGACTCATCTCATAGAATCCCCTG^ a A C C?C^GCr . ' ' A * '° GAAA 

Ail. .AAAv.-v.AAL i i A ,vj;i_- . i'.j.i. LA.G7A7CAG ATA.C.1 ■ i a i . . ^-r-~ 

TAAA.ATAAA7COA u.ALA ACA.-v.AAA . , . ; . A I iACTC.AA.AG 



' I — 40. 1, ^on tig 



^^^^^^~ C ^ACGG7GGCCC7AAAAGACGAAAAGAAm 
^•^: tT ^^ AAG : C A ' GA • A : " A 1 - A - 1 " ^CG7GGAC0AAA7AAA 1 AC-*C AAG ACT 

^IcSActtAGT^ 
TCA^AfGAGAAAAC-G™ 

IL.AGA.GACA.AAAC.Vj.v.vj:-. : : .v.-AAA0CC7C-AAlTCCCCTGaa.AACCTT7GCA 
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CTGGGATCATrTCTCTTGATGTCATAAA^GACT 
CCTCTTCTGTACAGTGCTGCCGGCTACAACGGCTATcW 

GATGCTTCTGTTTCTCC7ACCATAACTCAAG AAATTTCGCTt^l Jrrr^r^ ~ GAAGAT 

AGCATCTTCATCTGGATGTTrATTriTC.^AGGGCrC4CTr,jrr2Ai^^ AGCTTCCAC 

GTCGA.AGAGTCACTGTGATTmCTCCTCArrrSSS 

GCTCTCAGGC.AACCCAmGTTGTCATGGGGGCT G ACA^^^ 

GGCCrGGGTGTCCCAGCCCCATTrATATTAGACCTCTC^T^ 

GAAACATA.ACACCATTCATTCGArrTAAACTATTG^GuTT^ 



AGGGGGAGGGCGTCGGGGGGGTGGGCGGAGCCGTTcS 
G £ GG ^ GAG ^ 

-^ 0All ^ C " AG ^ CAO ^ vwei - 4 -^^GC.AAGmGTCCTGrCCTGGA.TCAr,TTTr^ 

ctcccaaccct^tg^ ^ " : ^^CTTCAGCTCCTGAGCCa.AGAGCTC 



^ GCACGC 5^ 

GCCGXTGCCG GUCGWGC:IJ ^ '■•ATGCTCCCGAGAGTGGGCTGCCCCGCOC7 



A^rhclV— rr-^r~ C : C1 t Al -: CACACACA ^CACGTGTGCACGCCAATGAC 

GGCC4-47rr ri ri — *r— ■ — — - - :i, -CTTTAA 11.CAA iACCAAaTCT 

G^c£cc^ 

SJ^S^SSS: !, - S ' -^ tC ^ AGA -^ GA ^ACC^^GCCTGGT 
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I I777,I41cons 

CACACGGCGTTrCACTATGTTCCCTAGOCTGGTCTTGAACTCCTCACTTC-KGGTGATCTGC 

CTGCCTrGGCCTCCCAAAGTGCTGCGATrACAGGCATAAGCCACTGCGCCCGGCTGATCTG 

ATGG7T7CAT.AAGGCT777CCCCCT77TGC7CAGCaCTTCTCCTTCCTGCCGCCATGTGAAG 

AAGGACATGTTTGCTTCCCCTTCCACCACGArrGT.AAGTTGTTTCCTGAGGCCTCCCCGGCC 

ATGCTGAACTGTGAGTCAA : i AA-^CCTCTTTCCTTTATAAATTATCCAGTTTTGGGTATGTC 

TTTATTAG7AGAATGAGA-ACAG.AC7.AATACAACCCTTAAAGGAGACTGACGGAGaGGATT 

CTTCCTGGATCCCAGCACTrCCTCTGAArGCTACTGACATTCTTCTTGAGGACTTTA,AACTG 

GGAGATAGAAAACAGAT7CCATCK3CTCAGCAGCCTGAGAGCAGGGAGGGAGCCAAGCT* 

TAGaTGACATGCGCAGCCTCCCCTG.AGCCCAGGTGTGGCCCAACC7GGGCAGTGCTGCcAC 

CCACCCCACCAGGGCCAAGTCCTGTCCTTGGAGAGCCAAGCCTCAATCACTGCTAGCCTCA 

AGTGTCCCCAAGCCACACTCGCTAGGCGGACTCAGGGAACaGTTCCC4GTCTGCCCTACTT 

CTCTrACCTTTACCCCTCAT.ACCTCCAAAGTAGACCATGTTCATGAGGTCC AAAGG 



H779J.contig 

I 

AAGCGAGG.AAGCCACTCCCCC7CC7C0C7G.AAAACCG0CGCC.AGGC7CCCG.AACaGAGC 
GAACGCGAAGAACAC0ACCGGAACC7 CCAGGC7GAAAGGGACAAGCGAATGCCAGAGG 
AGC.AGC7GGCCCGGGaGCC7CAACCCCC-^GC7GAACGTG.ACGCCGAGGCGCGGAGACGG 

gaggagcaggaggctcgagacaaggcgcaggctgaccaggaggagcacgagcgactgca 
gaagcagaaacaggaagccgaac.:cog~ccccggaacaagctcagcgccagcgccagg 

AGCGGGAAAACCAC i . i CA«AA<_-OAGGaaCACGAGAGaCAAGAGCGAAC a AAGCGGCTG 

Gaggagataatcaagaggactccg.aaatcagaagccgccgaaacca.ag A ACC AGGATGC 

AAACGaG.ACCCCaCC . AAC.A.A_. CCGGCCCACaCCCTTGTGAAAGCTGT.AGACaCTCGGC 
CCTCTGGGC i iCCACAAA.CO.A . . C7.A . ; GCACAAaGGAACGaCCTaGGCCCCCCA.'CCGA 



11 "SI & j.. com 

CTC7CTCGAAAACTGA7GA0C-AA7C-AA77 TACCATTACCCATGTT CTCATCCCCAAGCAAA 
GTGCTCGGTCTGA : t ACTOC.AACaCaOaCaaCGAAGAAGAAC i i n CCTCATACAGGATC 
AGCAGGGCC7CA 7C.aCaC7vCCC7CG.A . : CA7ACTCACCCCACaCaGaCCGCC-TT7CTCTC 
CAG7GTCGACCTaCaCaC7CaC7CC7CT7aCCaGaTCatcT7CCCaGaG7CAg"taCCCaTT 
G7T7CC7CCCCC.AAC . • '-*7.ACC.AAAC7GG.AT7C77TAA.ACTaaCTG.ACCA7GGACT.AG.AGG 
AG A 77TCT7CC7C TCG C C A G .AAA OC A . . .CA7CCACACACC.AAGGA7CCACC7CTGT7CTG 
TAGCTCCAGCCACGTGAC7C- 1 . C .CG.AC.ACaGCAGTGACCA7CACAG.ACC77CGaTC.AGC 
GTTrGAG7CC.A.ACACC77CC.AACAAC .AACAA AACCA7ATC.A0-GTAC7G7ACCCCCT7AAT 
TTAAflCTTTCT ACAAA GC : ■ .OO.AAO : : : i iGTAC.AT.AGTAG.AAAGCOCGCC.A7CACXTGA 
GAAAGAGCTC.ATTT7Cj A .j : C.AGO : . 7G.AA.AAGAAATAAC7G.AAC.A7.Arr77TrAGGC.AA 
G7CAC^AAAG.AG.AAC.A.GC^:ACC-.A.A-.AGCAAC7C•TAAC7C.AGA.AA77AAC77AC7C.AGA 
AA i : AACTACCTCAOAAA . . AAGAAA GaA ; GG7.A r.AATG.AACCCCC.A7A7.ACCCT7CCTTC 
TGGA: iCACCAA i :AACA TC C7C7C ACCT. \7C C77C7.AA 777C7C7CTAA7TTC 

AATT7GTT7.A 7A i i - AC. C7GCCC.C.A.A 7. aaCCCCA7CTG7CCAGa.AA777GG.AAGCCA7 
TTaGa.AA.ATCi t i ■ GG.A ; i ■. : CC7G . GO T77.A TOGCAA TATGaa TGG AGCTTA 7T.AC7GGG 
GTG.AGGGAC.Aui. i iAljCCAw !CACCACA77GTTTGGCTAACaCa7CCCG.AAG.A.A7GATT 
T7GTCAGG.AATT.ATTG i :A. i > AA7.A.AA7A7TTCAGGAT.A77777CCTC7.AC.AA7AAAGTAA 
CAAT 
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AGCACGGCC7CA7CACAC7GGCCTCCATTcV77cV^ 

cactg-cgacctacacactcactgc7Cttac^^ 

GTTTGCTOCCCAAGTTttACCA^^ 

TAGCTGCAGCCACGTCACTCrrGTCGACAGA^ 

OTTTCiAOTCCAACACCrrTCCAAGAAC^ 

™AGCnTCTAGAAAGCTTIGGAAGTT7T^ 

GAAAGAGCTGATTrreTATTTCAGGTTn^A^r^A^ 

GTCAGA^GAG^CATCCTCACCC^ 

AAnAAGTACKTTCAGAAATTAAGAAAGAATGGT^^ 
TGGATTCACCAATTGTTA.ACATT7TTTTCCTCTC^CT^TCC^ 
AATTTGTTTATATTTACCTCTGGGCTCAATAAGGGOTYnv^ 
TTAGA^TCTTTTOTArTTTCCTGic^ 

GTGAGGGACACCTTACTCCA— GACCAGATTG^GG^^ 



l!"8-M £ ; 



GGACGACAAGGCCATCOCGATaTCGGATCCC'J ATCAAfVn — rr , ,— 
<*AAC*G0<}AA«neAAAe:7C^^ 

TGAA-GGGAAC7C7T7GC-C— AC-GCr » -^ag7^-^ ^^CCTTTGTGCaCAGT 
GAAC7CGTGGGAGGTC " ^C"CQC^c'^Gr--^^r- ' ^ rcc AAWAGCAGACAC 
CACTTA^CCAGaTGT^:^ 

TATTTAATAA^Lr^.-^';- ~" ~ • CAA ^ CC -« TG ^C7CGTCTCACTTTA7AAAr 



AAAG&.A i ACTTTtGCAATCCCCAACTCA \.\.iCHTCTi irr-r-r-rr-r^-S^Z. 
AG7CACAC7CAAGAG7C7AC7CC— ACTCC^^ 

CCT^rr-rmr—i —-J'JLS ' ' ' "-AAACl iCCGCaaACAGGATG7GCT7T 

CT77CV.V.CA i . i.W .»-7C777eCmC7CTTTA77AACCAC7 
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UTtS-14:ecnj 

TGCGCTGAAA.AC.A^CGGCCTCCrn-ACTGTT.\A.AATGCAGCCACAGGTGCTTAGCCGTGGG 

CATCTCAACCACCAGCCTCTGTCGGGGGCAGGTGGGCGTCCCTGTGGGCCTCTGGGCCCAC 

GTCCAGCCTCTGTCCTCTGCCT7CCG77C7TCGACAGTGTTCCCGGCATCCCTGGTCACTTG 

GTACJTGGCGTGGGCCTCCTGTGCTGCTCCAGCAGCTCCTCCAGGXGGTCGGCCCGCTTCA 

CCGCAGCCTCATGTTGTGTCCGGAGGCTGCTCACGCCCTCCTCCTTCCTCGCGAGGGCTGT 

CTrCACCCTCCGGXGCACCTCCTCCAGCTCCAGCTGCTGGCGGGCCTGCAGCGTGGCCAGC 

tcggccttggcctgccgcgtctcctcctcar.aggctgccagccggtcctcgaactcctggc 

ggatcacctgggccaggttgctgcgctcgctagaaagctgctcgrtcaccgcctgcgcatc 

ctccagcgcccgctccttcrgccgcacaaggccctgcagacgcagattctcgccctcggcc7 

ccccaagctggcccttcagctccgagcaccgctcctgaagcttccgctccgactgctccag 

ctcgcagagctcggcctcgtacttgtcccgtaagcgcttgatgcggctctcgccagccttc 

tcactctcctcc ttgg ccagcgccatgtcggcctccagccggtgaatgaccagctcaatct 

ccttgtcccggcctttccggatttcttccctcagctcctgttcccggttc \qc agccacgcc 

tcctccrtcctggtgcggccggcctcccacgcctgcctctccagctccagctgctgcttcag 
ggtattcagctccatctggcgcgcctgcagcgtggcca 



C^ACTTATTACT7GAAA-TATA„A.-ATAGCCTGTCCGTTTGCTCTTTCCAGGCTGTGArATAT 
TTTCCTaGTC07TTGaCTT7AAAAA7AAa7aaG0777aa77T7CTCCCC 



1J693.: 

TCCA.\0TCaCGGCAGT7Ta77TaTTTAA : i i ! I i iCCCCaCaTCGAGACTCTGTCGCCCaGG 
CTGGAG7GCAA7CCTG7CA7Ci .OC-CTCAiTTGCaaCCTCCACCTCCTGGGTTCA AGCGATT 
CTCC TCC CACAG CCTCCCGAG'.AGC.GOGATTaCaGGTGCCCGCCACCaCACCCAGCTAAT 
TTTTA7A luuACi AAAGACACGG ■. ; iCCCCA7CTTCCCCAGGCTGGTCT7GAACTTCTGA 
CCTCAGGTGATCCACC7GCC:CG£C:TCCCaaaG7GTTGGGaTTACAGGCGTGaGCTaCCC 
GTCCCTGCCCACCCaC . GGaG i . ; AAAGGaCAG7CATG77GGCTCCAGCC7AACCCGCCA 
TTTTCCCCCa7CaCa.^GCCCGCGGC7CC7G7aCC7CAAAA7aGGGCACC7G7AAAG7CAG 
TCAG7GAAG7C7CTCC7C7AAC7GCCC.1.CCCGGGGCCA77GGCNTCTGACACACCCT7GCC 
AGGANCCC7GCATC7GCAAAACAAAAG77CAC77CCT77CCG 



13694.1 

CaGACAA7CTXAGaaACa7C7CGCC; : i iv. 1 i ITAA7CAA7GAGAGAAGCCCATT7GTATC 
CCTGAATCA ; i GACAAAACCCGGCGC7CGCGACAGCGCCGACCTAGGGA~CCA7CTCG \0 
GGAC7TGGGGAGCGTGCaCAC-aCC7C7ACC7CGAGCCCCAGGGaCC7CCCCCCGCGa7GC 
CTGGCCAGCAGATCC-ACCC i ACrGGAAG7CAG77G0A77CACA777CTC7CAGCAAGATAC 
TCCTTGCCTGA TAA ; iGAACA : :C7CACCCTGAAACCCACG77CTAGAGGA7GA7TC7GGT 
TCTCAChCAC7A7CCTATC7CGACACCTTCC7AaTCTCCAGACGCACAAACAAAA7CC7C 
TGTTGGATGT7GNCTCC.\.J.7CC7TGAAC.A-J 1 ACAGCTGGAGAAGA.A L CGAGC-AGACCGG7.^ 
TAC7GGCT7C.A\7GAACATTTG.-.-k.i.G.->uA,!uA.CCACG7TCCAGACCC7G 
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GAC7G . CCTCAACAACGCACC-CTGACCAOACAGCTCCAGGAGA7GC \GAGTGG7CGC*G 
GAGTGaAAGCCAAAGAACACCCACCTTCCTCCCTTGAAGGAGTAGAGcI^^^ 
ATACTGTTT7AT7GCTCTGG7CAAACA«7CT7CCrrGAGUGACA^^^ 

.ATCTC<AGTCCACTTTC-ATA.GTTCTOTGCAGAct^G^C^cS 



GACTTCTGAATCTGC 



. „.«.,.w„.ws.~w. . L>-wi^ui 1 1. 1 1 0 i QCAGACAA.CTGTTCTTTTGrTTr 

CATAGCAGC.^CAGATCCTTTGOGGCTA^GGCATGTCCTCTGACCrrGCA^GTM 
ArmGCTCTTTTAC.A.ACATGTACATCCTTACTGGGCTGTGCTGTCACAGGG^ 
TGGACTGrrCTGCTATGGCCA7ATCTTCGrrGGACTGrrCTTCATGC^AATOc?G^i 

TGTCCACTrCATATGGCAC.^GTATTrTCCTCAACATCCTGGCTCTGGGAAG 



1369S.1 



GAAATGTATArrrAATCATTCTCTrG^CGATCAG.AACTCTRAAATCAGTnTCTAT^AC^R 

CATGTAATACAGTCACCGTGGCTCC^GC-CCAGGAAGGCAGTGGTTA^ATG^ 

TGTGGGAAGGGGGCTGG.A.AAC.^ACTATTCTTTTCCrrC.WGaTCATTCCTC^CCT 

CAATTCAAGCAGTCATTGTCCTrGCTTTC.\,\A.AGTCTGTGTGTGCTTCATGGA.AG^rA^T 
GTTTGTTGCCTTAATTTGAATTOTC^CCACGAACGGT^^ 

A.\AACCTGAGCTAGA.ACTCAGC-CArTTCTCTTACAGAACTTGGCTTGC^GGGTAGA \TGA 
ANGCAAAGAAACTTAGAAGCTCAACAACCTGA^ 

GCCTTCCAACTCTG77CAC7GACa0A7G77*-CCTC t- Auu t A TTTCCC A TAG 



AaTCTGGAGTCAGCAAACAACACC. i ..:.CAAACAAR.RACAACCCAA.^ACCAGAAGCCTCCA 
A 1 A^AACAA.ATAAATCTA"-CAAACACATA-AGAAGTTGGGAAAAT.^ATTCA-GT 

g^C;agacaagtctc-a.k^c~ata.».gtaa.w7ScacgtcgacacaagVc^cccc 

Yc^-rr>J?r^^^ •-.^ r : ; " CTC ^^CTTGCTCTGAGGAAGCCCCTGGAA 
°t-r ^ L -A C _^ i - ACTCl - i; ^--GGCTGCArTTTAG7AATGGCTCA 
CCCAAu , i uAuAAAAA , wa . >. A. . AA . 777ACCA r.WlCCGAOCAATCGGCGACCCC 



1J69-.I 

G7GTa7T7C 11 AlAC 1 C7C7a-C7a7Cac:aG.A\GC7GAGGTGA7aGCCCGCT7G7Ca.77G7 
CArCCArA7TCTCMA-7CAGGCCC0.«C7^^ 

5SS^ GAAA ' u ' ■ 1 «A • A.^7T-:GCTCTG7C:CAACCC.*A.UCTCATC7TCA 
AliG 1 AAGC7CCCA7AA77CCCa7C7C— C-GCGACGCaCCTGGTG 
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15697 



GCTTTGAAGATACTaCCTGAGACTGGGTAATTTATAAACAAAAGAGA^ 

ATAAACCATTCAGA i CTCATAAC . O.^TaTCATGACAAAAACATGGAGGAAACCACCCTC 
ATGATCC.AATCACCTCCCGCCACK}TCCCTCCCTCGACACGTGGGGATT^^CAGG?n- 
AGAGGGACACAGAGACAA.ACCATA7CATCArrCATGA0A.AATCCACCCTCATAGTC^C^AAT 



13699. 1£2 



CATGGCCTTTCTCCTTAGAGuCCAGACGTGCTGCCCTGGCTGGGAGTCAAGCTCCaGGCAC 

taccagctttcctgattttcccgtttggtccatgtgaagagctaccacgagccccagcctca 
cagtgtccactc.aaggccagcttggtcctcttgtcctgcagaggcaggctggtgtgaccct 

GGGAACTTGaCCCGGG.A.AC,\.\CAGGTGGCCCaGaGTGAGTGTGGCCTGGCCCCTCAACCT 

agtgtccgtcctcctctctcctggagccagtcttgagttt.aaaggcattaagtgttaga^^ 

f^ C = T ^ GTGCCTGGA ^' CACCCCTCTGCTGAT ^"CCTCAGGGGGCACTGAGGA 
AGCAGAGGv.CCCTTCCGGGTGCCCTCCTGAAGAGAGCGTCACGCC\TCAGCTCTGTCCCTC 
TGGTGCTCCCACGTCTGTTCCTCACCCTCCArCTCTGGGAGCAGCTGCACCTGACTGGCCAC 

gcggggcgagtcgaggcacaggctcagcgtgcccgggctacctggcaccctatggcttxc 

CCTTCv.CCTG<_C.ATCA iCiGwIj ; v.- w_ : CCCTGTCAACAAAGGCCCGCCA rGCTTTCT AAA 
CACA^CCaCACCaCGC , tGTAGG^..A7C— CCaGCTCCGGAAACAGTCTTaGaTAAGTA A 
GG7GACTTGCC7AAGC-CCTC:GAGCACCr— C-ArCTTGGAGTCTCACAGCAGACTCCATGT 
SAAl AACTGCA.ACCCAA.AACA7GCC7CAC7Ar A A ■* A 



Cv.AG.A.ACCTCCT7C7C777GGACAA7GGGGAGGCCTC7TGGAGACACAGAGGGTTTCACCT 
TGuATGACCTCTaGaG.AAA . . CCCC.^.CaaGCCCaCCT7C7CG7CCC.A.ACCTGCAGACCCC 
ACAG..AGT*. AG i . GCTCAGGcrCT^C : G 7aGaaGGTCaCTTGGC7CCAT7GCCTGCTTCCA 
ACC.AA i GGGC.AGGaG.AGAA.GCCC ; , -. a 777CTCCCCC.ACCC.ATTC7CCTG7ACC AGC ACC7 
CCGTTTTC.AG . CAG": G i . CTCCAC-CaaCGOTaCCGTTTaCaCACTCA 



l"0;.l 

TG.CA7G-AGTTTTA7T7A7G-G7^JC-C7GGAAAACC,i.ACTGTCCCACCAGCA7GACTCA 
ACATCAC7CAi.T7 l .^'.CLAC^.uA 1 ^ t Ai.A.:.GGCCAACGCCGAGAGCCCAGACCAGGAT7C 
CAAACACACTCCACGAC A.A . A . . C7C-Ca7CCGCTG7C.ACGTaaGTG7CCG7C ACTGACCC A 
R.ACGCTGTT.ACGTGGCACA?GAC7G-AC.AG7GCCACG7AACAGCAC7G7ACT7TTC7CCCA 
TG AACAGTTACCTGCCA 7GTA 7C7AC.A 7G A T7CAG AAC.A TTTTG AAC.AGT7AATTCTG AC A 
CTTGA.ATAA7CCCA i C.AA.A_AACCC7.a>_a,a7C.ACTTTGA 7GTTTG7AACGAC A.AC \7AGC AT 
CACmACGACAGA.A7CA7C7C^A.\.A.A.».CAGAAC.VACGAArACA7ACA7CTT.A.AAA.A.A7C 
CTGCGGTGCGCCaGGCaCaCC i . '-ACCCC7GTAATCCC.AC-CACTTTGGGACCCT7A.AGCG 
GGTG 
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TGGGGCGGAAa'GAAGCCAAGGCCAAGGAGCTGGTGCGGCAGCTGCAGCTGGAGGCCGAG 

GAGCAGAGGAAGCAGAAGAAGCGOCACAGTGTGTCGGGCCTGCACAGATACCTTCACTTr. 

CTGCATGGAAATGAAAATTACCCCTCTCTTG7GGA7GCAGACGCTGATGTGATTrcmcC 

CACCAATAACCAACAGTGAGAAGACAAAGGTTAAGAAAACGACTTCrGATTTG l L 1 1 I CC, 

AAGT.^CA.\GTGCCACCAGTCTGCAGATTTGC.\AGGATGTCATGGATGCCCTCATTCTGAA 

aaTGCCAAGAAA7GAAAAAGTACACTTTAGAAAA7aAAGAGGAAGGATC ACTCTCAGAT 

ACTGAACCCGATGCAGTCTCTGGAC^CTTCCAGATCCCAC^CGAATCCC^GTGCTGGA 

aaggacgggcccttccttctggtggtgg.aacangtcccggtggtggatcttggaanggaa 
cctgaangtggtgtaccccgtccaagcccgaccttggccac 



13707.4 



TCCCGCGCTCGCAGGGCNCGTGCCACCTGCCYGTCCGCCCGCTCGCTCGC7CGCCCGCCGC 
GCCGCGCTGCCGACCGYCAGCATGCTGCCCAGAGTGGGCTGCCCCGCGCTGCCGCTGCCG 
CCGCCGCCGCTCCTGCCGCTGCTCCCGCTGCTGCTGCTGC 



GGCGGGTAGGCA7GGA.^CTGAC.^GA.i.CGAAGAAGCTTTCAGACTACGTGGGGAAG^JiT 
GAAAAAACCAAA.A . i A 7CCCCAAGA . : C ACCAAACGCCACAGCGAGCTCCAGCCCG AGA 
GCCTA, iATTAGCA£TGACCACCAG.^GCAGCTGATGCTGTACTArCAC\GAAGACAACA 
GGAuCTCAAGAGa , ■ GGAAC.AAAATGA .GA7GA7GCC7A7T7 AAACTCaCCATCCCCGGA 
TAACACTG^ i i :C-AAAACACA . . : . ^CC-AC-TGaaaGACATaaaCTGCAGACCA AGATG 
AAGTTCaCCaCCTGATGaCAC ■■ .CCaAACaGaTTACCTCaCCT 



13709.1 

TCTGAAGGJ7A.\.A.7C— CA:C7.i.:.;7AGGGATAATuR7AAACACCTArAGCATAGAGT7G 
TTTGaCA : , AAA7GAG A7AA 7ACA 7CTa^77 A7GTGCCTGGCA7ACACC.\.AGa77G7TG 
TTd iGT7GA7CATCA7CA7GA7CA7GA 1 A\7aTTT77CTa7CCCCAG7GCaCAACTGC7TG 
AACCTA i i ACA TAA7CAAj ACa£G777CT7G.AA-CTGAGa7CA.ATT7CCCCATGTTGTCTGAC 
TGA:GaAGCC~ACA: i l :Ci ■^ • A£ACGAGA ! GACA777GAGCA.AGA7CTT.A.A.AG.A.AA.A7 
CAGA7GC£TTCaCCTG.ACCAC7CC . 'GGTGA7CCCA7GGCACTT7GTACA7C7CTCCA7TAG 
CTCTCi-CTCACCAGCCCA 1 CA: 1 ATTG7A7G7GC7GCCT7CTGAAGCTTGCAGCTGGC7AC 

CATC>!GC7AGA.AT.A.A.A.A.A7CA7CC777CA7AAAA7AG7GACCCTCCTT7rrTArrrGCATTT 
CCCAAAC-CCAAGCACCGTGGCa.VOC-TAG 
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13709.: 



GGGaCTTGGGCCCACTTCTCAl ! ^ArrT.^mCAGCAAATACAACTCAAACTAC^TTT 
ACTCTTGTTTAACXATGCCACA.AAGACArGG7TGGGAGCTATTTCTT^ 

TACAGAAGCCAGC.AAGAACACCTCTGTTCATTCACACCCCCGGCGATATCAGGAATTGAC 
TCCAGTGTGTGCAAATCCAGTTTGCCCTaTCTTCT auuaa ITGAC 



13711142 



TGAGGGACTGAT7GGTTTGC7CTCTGCTATTC.AATTCCCCAAGCCCACTTGTTCCTGCAGCG 
CGCCnTTCTTCTTCTTGCTTTTTCTGATGTTCTGCTCAGCATGTTCTGCGTGC^CTC 
TTTrGGGCGGCTTGCTCTCTGAC s CCACTT CACCGCCCCCaGGGTCCTGGCCTTTC-AGACG 

S^i^Z^^ PP^^iLIT^^^^iiri' ' ^^^catcactgcagctctccaagtctttgttt 

fSP^^^l^^J^^ -"AGAAACCCTCCrrATCTGTACTCCATCCTG 

^^^III^^^l 0 .;- ^;^ A ^: 1 - ' • GTTCA.\GAOCTCATrCCACCAGTGGnT 

C IS-; A i^ C £I rCGCAGiJ, ^. CA : ' ACC '- C -^CAGTGTCTrGCTTCAGYGTCACCCTG A 
GAIjCCTuAu i GA i AC CA -. ■ ^ . «_ " . . CCG 



GACAACATGA.WTAAATCCTACAGGACAAAATTAAACTC.A.A-ACAGTGTAGTCTAGrr^A 

£ A 5T CG ^ AA : A ^^^^ 

^^ CC i GA ; C L ' A ^H AA £^ A ' G ^5 A ~^ACACATCTCTGAACTGGACArACCAC 
STT^^ -"^^ ^5^5 C ^ V - ' ; ^"^CGGAAATTAACATGCACCACCCACATC 

TAAC-TAW ; GCCGuC . Auu : ACCA7CCC7CC77 CGCTG.AAA7CACTGCTC 



13716.14: 



^.AA^A^^ 

CTA, al^TTTG ^GCACAu . i^A.4^'CCa. 1 .CTG77TGGGTTTAGCGCaTCT7AGAGTTGATT 
G _ ' C 9^-^£AGACAG^A.-Vi. ■v-GTCCCaGGTCaaCTGGCGaaCT7CCTGaaTCTGGA 
A ; ^SU^^lli GTGC ;i5 A > ' lI- AC::AGATGTCTT, 2CAGCrrTCCTGACATCCAAGGA 
I^l^t^ j^-^J CA llAAt •^ ATTGAA] " A -^CGGA.ATG-rrTTGGC ACCTGA 
TA , AA i CTCi-CaGGl i A :G ! uAv. A^TAGGAAGG.A.ATGGTTTCCCCTAAC.^GCCCAATGC 
ACtGGTCTGACTTTATAAA; iA; i .AATaAAATGAACTATTATC 
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13713^ 



A^CTCGACCTGCAACAGC<-ACATGA.ATTTACTGCARGOTCTGAGCAAGCTC\GCCCCTCT 
ACCTCAGCCCeCCACAGCCATGACTACC^^^ 

TCCAAGuGACAGGAAGGCTG>jGvjv,AGuGAGTTTACAACCCAAGCCA TTCCACCCCCTCrr 



CATGCGT^TCACCACTGTTGGCCaCGCTGGTCTCGAACTCCTGGCCTCAAGCAATCCACCC 
TATATTCCTGGCTCTGTGTTTCCuAGACTGCTTTTAATCCC.-\ACTTCTCTAC atttagatta 



Xllr: 11', ' ; : v : A!VjCTTC : lv A ; ^ t AA • : 1 c A toagatgtttgtgcctgtggcagccag 

GAA, , AGA : :C ! ^ic-G.^-.A.^AGaA-Ga.A7CTCCAATGCa7CCATATTCAaGGC KG A 

CC : A V^! CAAC T^ 




rr A ^JI^ C ^' CAC ^ C L l ::- GACCATCACTC TCGAAG7GGAGCCGAGTGACA 
^'iT^-^ilf 2 1 CAAAl-CaaaC-A : ^ARGACAAGCAAGGCR7YCCTCC7GaCCAGC AGA 
I? 1 ' CA ' C J ' V 00 ?^^^- 01 - :CGAAGATGGD CGCACCGTGTCTGACTAC.A.ACArcC 
A ° A -^P_^ ;^_ CCTGtA > : ; UC ■ '-' C ""7C7CAGACCTGGGA7GCA!UrCTTCGTGA 
^55? ,AC ^ LL-> Al - AC £ A 1 ^.--^ T CC-AC-CTCGACCCCAC7CACACCArCGAGAATC- 
TCAAi ; v.,.A.A.AC.AjiCCAAGA ; .A.AC^.V^uCA:CCC7CC7GA7CAGCAGACG— GA7CT77G 

S^^il^ 1 c £- a - ac ' a I2 Cal " Ca0 -~^~ctgac-ac.a.aCatccaga.a.agag-cca 

trrCTuiAC.iG^.Ci iGCGu: .GAGGCGCGG7G7C7AAG7T7CCCCTnT.A.AGGTT7CMAC 
AAA 1 1 iCAi iGCACT7TCCT77CAA7A.AAG77GTTGCA77CCC 
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13730.J 



a £ AGACCCACCCGCaGCTOaCCTGCat ggagcacgcttggg^^ 

ACCTGAJGGGCCTCATCTCGTG.AATCCTCGAGGCAGCGCCACAGCaGAGGAG^^]ct^^ 
ACTCCTCXA.CTTGCCTGCCC.CTAGiATGA.AGCCCCCTTCCTGCCCCTACAArrCCTGA 



13732.1 



ScISgCC;^ ^f£[H£^^GCCrrcCACATAGCTGGGACTACAGG 




AGGGTGAG 



1373:.: 



AC^Jrf -c —^-'r'-'^^rii • ^ ^GCGAAGGAGAGCCCGCACCAGAAACCGAC 
rr'S^^r-^-f--^-i-~ A : ' A ^ AGA ^ , ^^"fTTT'CACTCACTGTTTT 

g£a^caooc.cc^ 
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13T35.I 



GGA 7AATGAAG . iG7T7TA7TTAGC7n"GGAC.\AAAAGGCATATTCCTCTATTTTCTTATACA 
ACAAATATCCCC,V.\AAT.AAAGC.\AGCATArATATCTTGAATGTGTAATAATCCAGTGATA 

AACAAGaGCAGTACTTT.^A.A.AG.AA.A„A.A.A,\AATATOTATTTCTCTCAGGTTAA^^TG^^AA 
TC^AAAACCA7TTACTCTGCr.AACTCATTA7Trrn"GCT 

GCAATACACTGAA-A^GGTrmATCmTCTGCCArrCGAAmGACATATTCAAACCCC 

agcccccatttccaaactttaagaccacaaacaagtaatttacttt^ 

TTCTGGA.AAATGCGAATTA^^TAGACTrrGCAGACTmATGAGAITA.WT^^ 



13735.2 



CCACTGCACTCCAGCCTGGGTGACGGAGTGAGACTCTCTCTCAAA.AAAAC.AAACAAACAA 

ACAAAC.\AAAAACTGA.A.AAGGA.\ATAC\AGTTCCTCTTTCCTCATATATGA.ATATATTATTT 

CAACAGA-n-GTTGATCACCTACCATATGCTrCGTATTGTTCT.AATTCCTGGCCATACAGCA 

AGAGGTTCTCCAGAACTTCA7GGAC07CAAAC7AAATAAACAAACTTAATmAAGGCC 

^^^^'^^^^^^^^■^^^^^^^^^~ A GCACTTTGGGAGGCTGAGGCAGGTGGArC\CT 

TGGGCCCAGGAGTTC.^GGCTCCAGTGAGCCAAGATTGTGCCACTACTCTCCAGGCTGGG 

CAACAOAGCAAG.ACCCTvj i GT£AGGCGGaaCAAAAAGT7AA7TTCACvATTTTGTTAAGTG 

^J^I>i^' AAGTA ^ A * AC ^ Ci - 7A ^^^^GiAGCACCTGAAGOCCAGGCaTGGTGCC 

TCACGv.CG.uCn. i AAi_GC . t , GGCaaCCCCGAGCGGGCCCaTCACAACCTCAGGaCAA 

TTTTGvjCC.ACuCATCG7G 



I"j6.I 

TACAGGGA ; : Av.Gv.CTC s w: A~CCC^ACaC7T .AAATACTC7ACCAGGACCAC7GCTGTGCT 
JAGG i CTGTA : ■ CACTC A ; : C^CCaT^ -. AGATaCTa AAAATaTACTGTaGTGTTCCTTTA A 
eGA.Av.Ai. iG i ACaGCGTGTG : : GCAAC-A 7GAC ATTC ACCAATTTCTG AATT ATTC AACCC 
AUAAGA . Av.C i , . CAC7CTA7AAAC , .C"A7AGCC.AAACA7GTGG7G7TaGCA7TGAGAG 
ATuCACALAAAAATG . . ACAJ^tGTTCAGACAT7CT.«TGATAAGTGA.4CTCAAAAAA 
A.AAAAAA.CX-AV.A.L .CAA. . . , = G ; AAC.\AOA7.AAAG.AA.AAT.\ArTTA.A.AAACACAAA 
AAATGuv.Ai iv.AG7GCG7aCaa.AGCC 



CAAA .I1!^'Y TA ^ 

¥±E? 'S'^ X ' ' AAC 1 ' AA ; " G TC.A.A. v7A 7TC CTCA 77GCCCC AAA 7C AG7.A TT7TTT77A 
T TTCT .A .GlAAAAG i ATv-CCTTCA-AACTCC : : AAA7CaTA7.A7CA7a7GATACACAA.ACCA 
GTTT7CAAA : AO ■ AAACO-AG :v.A7C -. • GC.AA77C~.AAGAAATaGXj7AAAAG.ATTa7AAG 
ACACCTTACACACACACACACAC.ACACACACACACGTGTCC.AC.-CCC.A.ATU.AC.VA.A.A.A.AC 
A.ATT7GGCC7CTCC7AA.A.AT.A.A0.A.ACA7G.A.AGACCCTT.A.ATTGCTCCCAGGAGGGA.ACAC 
TGiG7CACCCCTCC£7AC.A.ArCCACC7AC—CCm.A.ATCC.A.ATACCA.AATCTGGGCATAT 
T7GaGAv.-G.au iuA : .C7CAC.ACCC AC50 T7GAA A7CCTG7GGCG.A.ACCATTCATGTCC.ACC 
CACTGGTGCCCTG.A.A.AA.A A7CCC.A.A7.A.A7T7/77CGCTCCC.ACTTCTGCTGCTGTCTCTTCCA 
CATCCTCACAuAGACCCCAC^CCCGCTGGCCCC7GCC7GG<KATCGCAnGCTGCTAGAGC 
AAG i CA . AGu 1 1. iCG i G777GACG7v..aCaGaaCCGA7ACACC.A.A.ATTGCCTGGTCGGTC AT 
TGTC.A7AACCAC 
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Ij73S.1 



TTTGACTrrACTACGOGTCTGAACTATTTATTTTACTTTrrrvfi-T- 1 , 
TATCT7TCATTATGCCATCTTATCTrCTA.ATQBC\A0GG^C^rttr^ 

TTAVAGCCATCAmAAAGCMGGfcTICrCTCC^ 
GTGAACTCTGGCTGAAGGCTTTCCCArACACAC™^^ 

AG7TA Ga CM7GGTTTCTGACCAGBGTG 



TCACACTGGGGAGAAGCCCTACCAGTGCGTOAATCTGn^^ 

CCAGCTWCCCTACATCAGCCGAG-c\cA^G^ArS 

TGGGAAGGCCT7CAGCCGGAGCTC^CCCTc\to 

GGACACATTCCCACTGCaCaGAACCACGGCA^^^ 

CTCCGCTGGACAGTTC '-v.AL^Ot.AGAACCTTrAAiXATGCTGCA.^ATCTCATT 



CAGACAGGC7CTCACTTT GTCACCrAGG CT CG * a~- - . r. 

CTGCAGCCCTGACCTCC7G0ACTC* ^\^~-^r--~f ' GCGaTC ~ a CGTaCCTCA 

ACTOTGw<rrOCATCCCACCAT^CcC~A:^ 

CCCArGTTCCACATCCTCCT^GA^ 

CCAGaATGTTGGGATTaCAGGCGT.»_A ACCaC^AC^CC^^^V^ 'lip " , ^'-^~'" 1 - : -'Gcctc 
ArCGACTTGCTCACTGACA-AA^- i - ^0 >GA""£ C A G C '- AnAGGGTA:TCTTAGC 
ACTAGGC7TTGGA7AT-TT-7CC-V^;^CC^ 
CTTTAACTCATAArAAAACATTGAAAOc'A ^ 

CGGCATCACTCCC77GC7GA j C^^\ r - 1"^- C ' G ^ a ~CACACACa7AAC 
TAAAGGCCTTTAGTC7GG— CGC i C^-^~- \ iilil TArr ^"CAGACG7GCACGA 
AATGGAATTGACACCGTArCCCATG^A^ 
^CAATCCCTTGTCTCTO^^ 

ATTGC.A.ACTTCT7CTaGC7a77C7A77G-CCCT L: c < ^ I'r^r- AGTl -~GGCAAAAGTA 
CTAAAACCTCCAG CCAC ; Ut - TGGAA ^CTCCGACCAGGA 



1"4I.| 

ATCTCA7A7ATA7A7T7C77CC7GAC777A 



ACAGAGACCAAAA7ACACCGGclT--~r^^^^ 1 ' ' AAAA7A7C 

AAAACTAGCCCCC7C7C7C77CTCA-AC?t^ 

AAGAGC7ACTC7A7C7GA ^ * *V^^\^*S-"]I^™TTmTnATGTACA 

<™:aagaaagaatc^aa^ 

•TCCCAC^CCACTACCTTCCT^ 

C«KAAOTGCCAGGG?ACC7«:^ 

™aaca-aaggagaaaotc7Caoa_aaoc^ 

^CCAN^GCTTCCCaCCTGCTGCTCCC^^ 
CCCCTIT7TGGC7GGCGNCCAAC7CGGCC7T^CGCCCG7G7G^ 
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AAACArTCAGATGGAATGArACCGTTTCCCAGAATCACCTCrATAT-TTTj ,^-r> . 

CTGAiTGCTr.^GATTrrCCACTTTCGGTGCTAGcYGTfS 
AGACTTCTTAAATTATACAAAAAGGAATGtS 

GGAGGCAACATCATCTACCATGGTAGuuACTTGTATgS^GGj^I^CT^a^ 



1-1311.1 

ACTCTGTCGCCCAGGCTGGAGCCCA3TGGMGCGATCTCGACTCCCTr.r j a r r-rvi/-/-/-/T/-. 



^^^^^•^^^:P--A0AGAAAGCTTACAAATCT^GCTTTCTG 
AGGC^TTcI ' 1 ' ^'"^ 1 ' ' GGCAAGC ACTCAACACTTATTCACCATC 



1-ZU.Z 

CG^C^VCACCTG C -; A 4 C ^^.^ii C ^^GA7AACCTCAAACCTTCAGGA 

£utc^<£a£a^ 

AL.CTTG iCTTC iuu i AC . i-.AuuuAC-.au . A~ CCTCCCTAATGaTGCCTGCT 



I-Of-l.l 

TAG A^Ca'™— -^r i ■£ A ^ T AAATO-WTCCA7rTCTGA0AGCT 
CAA^CTTCT' "-AAC- : ,u : iluA . . ; CCArAATTTCCAGGTCACACTGGTTATCC 
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ck^ggga^aTg^^^^ 

GAGGAACTCTCATTrCTTCCCTCGCTCCTTC.^ 
GCGTCCGGACGGA^GAAGaACCTGGGCTAcS^ 

CGCmGGTG^GTGGAGTTGGGGTTGGGGGS 

<*GGCCAAGAAGGACGGGAGTGGAGGAGCTTraGA^C^£ 

CMCAGCTCTAACAGCAGAGAGCGTCACCGCTTGGTa^ 

CAAA CACTCCAAAGACATGGGGTrGGTGACCCC^ 

CAAACCTTTGGTGGAGTATCArGATATCAGCTCT-G^^^^ 

GCCTTCAAACTAGACCGAAGGC^GAACGaCGA^^ 

CTGCA^ACATCGTCACCACCAGCACAGGC^S 



1 5432- 1 



GACATGTTTGCCTGCACGOGaCCAGACAC \ ^ir-r^T-r, 
GTTCGGGGCCCCCGGAAGC ACGC-C^GC-ATC^TrrVrr ' * ^ ^J Ca1jAAC CCCA7GCTG 

aggct7ggggtaccv/actca-cc--tcA^ 

CTAOAAAAAGA^cS-AA^ 

GGTGACAACATATTCCCTCTCC^ GGAC AC ACTCC^ 

cctctgcagoctcgtgccctaaggcac^ 



I6J3:-: 



GCTCCAGCCAGGGGCCACAGTCAG-CAGGGAGTGC-C^r^ 
GGGACTGCTCACGAGTGATCGTeCCCTCG^CCC^ 

^ctgc^gctccagocct^^^ 

TCTCcbc^^^.-^- ■ ' -GCTTCTCCTGACTCGAGC7C. 



TCTOGGv. 1 1 GGCOGC7CTC7CTCGC 

iris-u 



£££g^^ 

TrAACTGAAATAOCGTC^ 

GGCCATCCT-r LG^C^--X~^rr~---~?' Cv 1 ^^CTACCTCACGATa TTGGC 
TCaxWAGACCCCTCTTGCGCTATC-CCG WCACnTCAlCC ^ A - J '- '-^C^.GGG 
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CAAGCGTTCCTTTA7GGA TGTAAA TTC Aaat ir-Tv- 1 t, 

CACOTmAACACACTAGGTCGGGCCCcSJ 

TrCCAAA,AGGTTACCACACGGuCTGTA^ACCT^ 

ATGGACA^TAGTATTTCTGaTGCa-Ca^A^ 

AAGCAAAATTCCATATCC^TATCAG^ 



1T135.1 

GTGGAGGAGGACACAGGACTAGCCCACCACCnCTcSrr™ 

tatagagtggaggackcaaacagctcccctc AATr^r 5 gtctccc - WCatgactg ct 

GCTCCAGATGGCCACGTGGnGCACCTGC^CT^^ 

acctgctttgggatgagagggaggat£S 

CCTAAGCACAGTGCA^GCAGTGAGCCCCCGGCTC^^^^^^^ 

TGNCTTrTGGArGCTCTCTTGGGCCACG CCCAC iACCTGAA ^CCaaGGCCTaC 



AAGCCTCCTGCCC7GC-A.V.ArCTGGAGCCC-TTGr \cr-r , rr~^~ 

GCTGAGAGGCAAGACCG-OCCCTC^CC^ 

ACACCAGAAACCCCaCCaCaC.^ 

CTGCCTCTGC-GCTGACCCGCTGCCTCTAC^G^ 

ATTTGACGCCaGGCTGCACGAA ^C^CCCa A ^^TOGCATCTGOCATCC 
A^A<*CCTTOTCCCAC«AK^ 
TCGGGGAGGACGACGTAACTOGCACch'^ 
CGCaGGGCCaC<AACCCCCc££a^ 

agagcga-gatggacttgagc-cc^tg-^^ ClaGTGCCTCTGCacgg acc.a.ag 



ri9o.i 



GTTTGGCAGAAGACATG—A i - AACA — r- r . ,' 

ATCTCTCCACCATCTTCC— Cc6zTTCC^^^f^^ MC ^<^T 

CCCaGC^GCaCCGCCC"T;GC~C~:^ 
TCTTCACTCaCCCGTGGGCTCCaC^^^^ 

CGGCCEGAAAGACGTGvAOCCCTGaC ^ '^^CGA 1 ' J^^^ACCAGCCGTGGCTCTA 

CCAGGGCTTCCTCCTCT7CCTGGCCT^ : ^;c^ 

CTAOTCAGCG-CTaCAACCAOCCCTC^^ 

GCaGCCCCCCGGCAGGGGTCAGC AC" ^ JU ~CAAATCTCCCCGCTArA 
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17190.: 

CAAGTTGAACGTCAGGCTTGGCAGAGGTGGAGTGTAGATGAAAACAAAGGTGTGATTATG 

AAGAGGATGTCAGTCCTTTGGGTGTAGGAGAGAAAGCCTGTTGAGCTrci^T^CAAG^^ 

ACmTACCTGTCCAAA^GCACATTTTCCACCTWnnCATOJC^ 

TATGATTCCTATTCCATCTGCATTTTAGAGGTGAAGAATAACGTACAAGGGATTCAGTGAT 

TAGCAAGGGACCCCTCACTAAGTGTTCArCKJAGTTAGGACAGAGCTCAGCTGmG^^ 

cag-agcccaggcacctggagctgggtaggatcctggagctggcactaatgtgaggtccaV 

TCCCTCCAACCCAGGCTCAGATCCGGAACCTGACCGTGCTGACC^ 



I7191J4S9.2 

TGGCCTGGGCAGGATTCGGAGAGAGGTAGCTACCCGGATGCAGTCCTTTGGGATGAAGAC 
TATaGGGTATGACCCCATCATTTCCCCAGAGGTCTC^ 

CCCCTCGAGGAGATCTGCCCTCTCTGTGAmCATCACrGTGCAWCTC^ 
CACGACAGGCTTGCTGAATGACAACACCmGCCCAGTGC^^ 

GAACTGTGCCCGTGGAGGGATCCTGGACGAAGGCGCCCTGCTCCGGGC^CTG^CAGTCTGG 
S^I 0 ™ CC ^ GGGCTCCACTGGACGTGmAC CGAAGAGCCGCCACGGGACCGGGCCTT 
GGTGGACCArGAG.AATGTCATCAGCTGTCCCCACCTGGCTGCCAGCACCA.AGGAGGCTCA 

(.ACvjCvjGG i i GTGAA i GCCCAGGCCi_77 
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agccagatccctoacacctccxag^c^gtcaggatcatcatgcctcagtttcccacag 
cgatca.-vtggagggccaaatatgtgcgctattacatctgaagaacgtactaagcatgat\ 

AACAGTTTGATAACCTC.AAACCTTCaGGaGCTTACaTAACAGGTGATCAAGCCCGTACTTT 

TTTCCTACAGTCAGGTCTGCCGGCCCCGGTrrrAGCTGAAATATG^GCCTTATCAGATCTC 

AAC.*AGCaTG(3GA.*GATGGACCACC.\.AGAGTTCTCTATAGCTATGAAACTCATCAAG-[TA 

AAGTTGCAGGGCC.\.ACAGCTGCCTGTAGTCCTCCaCCTATCATGAAACAACCCCCTArGT 

TCTCTCCACTAATCTCTGCTCG . . ' JGCCATGGGAAGCATGCCCAATCTGTCCATTCATCAG 

CCATTGCCTCCAGTTGCACCTATAGCAACACCCTTGTCTTCTGCTACTTCAGGGACCAGTAr 

TCCTCCCCT.AATGATCCCTGCTCCCCTAGTGCCTTCTGTTAGTACaTCCTCATTACCAAATG 

GAACTGCCAGTCTCArrCAGCCTTTATCCATTCCTTATTCrrCTTCA.ACArrGCCTCATGCA 

TCATCTTACAGCCTGA7GATGGGACGATTTGGTGGTGCTAGTATCCAGAAGGCCCAGTCTC 

TGATTGATTTAGGATCTAGTAGCTC.^ACTTCCTCAACTGCTTCCCTCTCAGGGAACTCACCT 

aagacagggacctcagagtc<:c<:acttcctcagccttc.aagattaaagtatcggcaaaaa 
ttta.atagtctagaca,aagccatgagcguatacctctcaggttn"caagctagaaatgccc 

TTCTTCAGTC.\A.\TCTCTCTCXA.A.CTCAGCTAGCTACTATTrGGACTCTGGCTGACArCGAT 
GGTGACGGACAGTTGAAAGCTG.AAG.A.ATTTATTCTGGCGATGCACCTCACTGACATGGCC 
AAAGCTGGACAGCCACTACCACTGACGTTGCCTCCCGAGCTTGTCCCTCCATCTTTCAGAG 
GGGGAA.\GC.AAGTTGaTTCTGTT.AATGG.AACTCTGCCTTCATaTCAGAAAACACAAGAAG 

aagagcctcagaagaaactgccag i ■ acttttgaggacaaacggaaagccaactatgaac 

GAGGAAACATGGACCTCGACAACCGACGCCAAGTGTTGATGGAGCAGCAGCAGACGGAG 
GCTGAACGCAAAGCCCaCAAACaCaaCGaAGAGTGGGAGCGGAAACaCAGAGAACTGC 
AAGAGCAAGAATGGAaGaaGCAGCTGGaGTTGGaGAAACGCTTGGAGAAACAGAGAGAG 
CTGGAGaGaCaGCGGGaGC.-V.ACaGaCGAGAAAGGaGaTaGaaAGACGAGAGGCAGC.A.A 
AACACGACC; :CACaOaCAACCCC0. i • AGAATGCGAAaGACTCCGTCGGCAGGAGCTGC 

t^agtcagaacaccagggaac.^.ga.-.g-.i:a— CTCAGCCTGaGCTCCaGaaaGAAAAGT 

C i CCACCTCGAACTCCaaOCAC . C-AA7C0 AAAACATCACCAGATCTCAGGr AG ACT AC AA 
GATGTCCaaaTCaGaaaCCAA-V;aCAAVAGACTGAGCTAGA.\GTTT7GGa-.«ACAGTGT 
GACCTGG.Al.AA ■. ■ ATOGAAATCAAACAAC: 'CAACAAGAGCTTAAGGAATATCAAAATAAG 
CTTA . CTATCTGG7CC"CA0AA0CAi.-CTA : ; AAACGAAAGAA7rAAAAACATGCA0CTCA 
GTAACACACCTGA . t CaOOOaTvAC . > . aCTTCATAAAAaGTCATCAGAAAAOCAAGAAT 
TA . uCCAAACAC . i AAAOAACAA . ; AC ■aTCCTCTTCAAAAAC AAACTGCATCTAACCTCT 
CAGAAArCGATTCA . . . AACAA "~ACC7C\A.AOCAACTCACAC.AAAGCTATaATACaCaGC 
Au> :AC-CCC, :GaaCAAC i ; CATAAAATCAAACGTCACAAATTGaAGGAAATCGAAAGAA 
AAAGATTaCACCAAAAAAAAAAAAA 
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^TCACHVUCTCAGAGGCCTCTAAGGTGCCAaS 
CAAAGGCATACTTTCGGAATCGCCAAGTC,i\AACTT^^ 

AAGTGAGACTCAAGAGTCTACTGCrrrAGTG^AA^^ CTCTCTCTCAGAGA C 
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AA GG CTCCAATA TG AACAA G ATAAATCTA TCTTCAAAG A CATAT^G a^G'^GGGAAAA T 
AArrCATGTG^CTAGACAAGTGTGTT.WGAGTGATAAGTAAAATGC^r^ArV^^ 
TGCATCCCCAGATCICAOCGACCrreCCaw^^ 

CCCTGGAAAGTCT^TCCCAACATAiCCACATCTTATATTCCACAAATTAAGCTGTAGTATG 
TACCCTAAGACGCTCCTAJ^ 

atgggtcaaatgattcactttttatgatgcttccaaaggtgccttggcttctc^cccaact 
^^Z^ c ^^ ca ^^ ATCaTcat ^^agcataaacagag^tcgkS 
caccga ttttataaataaactg agcaccttctttttaaacaaa c aaatgc gggtttatttct 

CAGATGATGTTCATCCGTGAATGGTCCAGGGAAGGACCTrTCACmG^ 
ATCTCATCACAAGCTCTGAGGCTTCTCCTTT^ 

TrTCAATAGCATCTAGAGCAGTGGGACTCAGCTGGGGTGATTTCGCCCCCCATCTCCGGGG 

eAATGrnrLwCACAATTTTtmAa^TOAawAcn^ 

ACCAACTACTGGATAAAGCCCAGGGATGCTGCTCAACCrC^ 
CCCAmCAACTACCCAATCCGAAGTGTC^CTGTGTCAGGACT^ 

A^GGCAAATAAGCArrCTGTCTCTrTGGCTGCTGCCTCAGCACAGAGAGCCAGAACTCTA 
J^GGCACCAG^TAAWTCTCTC^^^ 

GATGGGAmTCTTCAGCTTGTTGAGCTrCTAAGmCTrrCCCTrCATTCTACCCrGcXS 

ccvagttctgtaagagaaatgcctgagttctagctcaggttttc^ 

T^AG ACCCTTCCTGG CCA caattcaaa ttaaggc aacaaac a tatacct^ccatgaagc^ 

C^CAGACTTTrGAAAGC.WGC^-CACTGOTGAATTGAGGCCTTGAGGAATGAAG 
^^?±^ AA ^^ 

TGCCTTCC i uuACCTi\;ijACG.ALGv,- t GAL ! ^TATTACATGTTGTTATAGAAAACTGATTTT 
AGAGTTCTGATCGTTCAAGaGAATGa— AAATATACAmCCTA AOAAAAt " rGArnT 
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^CAACTTGCAGACGGCCTGTTGTGGGaCAGTCTcS 
CTCAGCGTGCG^AGGGAGGCTCTGGACTGGA7Amc^^™G«AC^CT 
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<*CACCAGaGTGGATGCTGTCTGCaCCCATC G ^^^ 
GACWGCGGCTGTACTGGAAGCTGAGCCAGCTgS 

AC\CCCTGGACAGGGACAGTCrcrArOTC.W(K^A^^^ A0CTGGGCCCCrr 
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T^GGNrrTMCACCGGCCGCCCGGGC^^^ 
ACTCAACTTCACCATCAACAACCTGC^^ 

CACTGTTGGCCCTCTGTACTCTGGCTGCAGACTGACmGCTCAGACTGA^^^r^ 
GCACCCACTGGAGTGCACGCCATCTGCACCCTCCGCCITgS 

ACaGAGAGCGGCTATACTGGGAGCTGAGCCAGTCCTC^G^^^g^CNCCNCTT 



AGCGTGGTCGCGGCCGAGGTCC-VGTCGCAGCArCCTCTTTCTCCTGCCCACTGGC^rArTr 

AGGAAGATCTCTGCTGTCAGTGAGAAOCCrcrTCATCCA^ 

AmAATACACCTAACGTAI^^ 

GAACACTTAC^ATAGCCTGCAGACCTGCCCGGuCGGCCGCTCGA 



FIG. 7 A and 7B 
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TGTGCrGTTGAACTrCCTGGAGNCAGCCTCACCCATQTCCTCCCCATACTGCAGGTTGGTG 

at(^gaagttgagggtcaatggtaccaggagagg(}ccagcagc^ta3lTO^g?S 

S^MSSGAGG^GCWGTYYCWGAGGTTCYRAi^^ 

GGTGCTGGGGACAGAGSTCYGATGGGTGAAACCATTGACATAGA&\CTSn^T^rcAr^ 

ggtctaggggcccacctct™ 
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ACGGTrrC.AATCGACACrTTTArrGTTTACTTAATGGATCATCAATTTTr^-i—ri- >r-r^~ 

CAvUTCGAAmcATcrrGTrrccATccTGAGTACTGA^r^^ 1 CTCACTACCTA 
taacctacatcaaaagagaactaagctIaca^^ 

TAAATATArGCACTCTAX^ATGCACAATGGT™^^^ 

gaagaatgtatgca^tccagcgtgogtcmS 

AAGGGTTCCTGGCACTGCATCTCnGGCCA^GS™^ 
TAATCCCAACTGCAGATCCAGAAAATGCTJon^ 

AAAGGCAGGAAAGTACTA^TArrGC7GAGAGCATcSc?C^A^ 
CAGGAGCTCCAAACTGGCACCACCCCCAGTGCTC^^ 

CATTTCGCACAGCAAGTGGCAGTG W.TCACATGGCTGACnTATCCTCCGTGTTC 



IJ72I- 



AAGGCTGGTGGGTTTTTGATCCTGCTGGAGAACCTCCGCTTTriTr-rrA- . ^ 

CGAGCTTCACTTTCCAAGCTaOTOGaTGTCTaY^^^^ 
CA GCCCACAGCTCCATGGTACCAGTCAUCTgS 

AGA.AGGAGCTG.^C7ACTTTGCX^GGCC^GGAGAGCCr CG ^ ^TTITTGATGA 
TCCTGGGCGGAGCTAAAG-GCACA^ GAT^ 

TCAATGAGATGATTATTGGTGGTCG ^ ^GGC^ACr^r^ ■ ^ ' AT «™lACAAAG 
GCACAT7GGCACTTCTCTC— CATCAA^ 



tag^ggaIa^g^ 

GCAAACCaTCCag ^ ■ ^ .<.v.aa . •'J iCTCTTCCAAGTCGACTTTTTCTCTGC 



CAAGAAATGCAeCAAATC-A.^CA^^ 
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1I7Z5-J2.I.2 



.A^CCAATA^TCACCATTTAmCTTAATATATCCC^CCACTCTACTTCMCAGTrCACAA 

GAACGAAAGACTGACACTGCTArCTGCTGGCCTO 

CAATGTCTCCAGCGCTGCTGCTCCTGCTGCAmCCA^ 

GTGTTC^CTGCATCCTTCA-AAG^T^ 

5SSS??SSSS^I— ?^ gaccc ^^oaaga^ a c^SS 

TTGTTGTTTAACCTGCTCAA i i 'GGuACTrAAACAAmGTnTCATCTTGTACATCCTnTj 
A<*GCTCTCTTITGCTAG^^ 

CTCTTCAACnTATGTrGTGCTACITCCTCAAW 

TCATGGTATTCATCTGTTCCTC i 1 1 iCCTTTTAATAAGTTCAGGAGOTTCAGAAC 



117:6-14; 



l^rrr^ -r^r 'l^—^t-^S C ^TTAATGnTTATTGTCACGCAGATGGCA 
^±f^ G ^V*-.. 1 '>" CA -^l^- A7CA ™GACTAATTCArrAATGGTGGC7TCA 

c ^ Gc ^; c ' ACG iy^^::S: : - ^ AGAGA c<^A-GAAAc-AAAGcmGATCAT7T 

G trr^-^ - ' W 1 COATCTGCTTCACCA-CTrGGCTGCTCGAGTCT 

^rr '^^^^T-- "- ■ -tt-y- ' - CA7 CCAAAGCACCAAACAGACCTTCAAGA 
^iLtCTuCTTuuu i .v,AA: iv.C-v.-A • *-«.--:A7ATCCCCATGGCCT 



lr*\\\ l J- '-- K y i ; A ^"-™ 1 ^ CAiC7 ~ A ^"AGCCAATGGCTGGTTArATTT7C 
. ^t™-°Ar ^;-r ;^IIi A .; GGTGG ~ GA ^~TTCCTTATTGGCTCCAG 
r ^r^r ^ ' ^ : --'- C ^ ~; ' AAAAAACT GGAATG-C-GCATGCATTTGACTTCA 

^ a ^ Gaac 5^ A:C ^ aCAu;CatcCaCaT ^a^caaggaatatcacgttgg.wt 

?S^r-r^^ ' GA -;^ A il C ~ GArCArrr i"^GGCCCACACCACGTGG 

5. ; Lfe' - c i G f^ CA -~ A ' w L 1 ^-^CTGCTGGAGTCTGACGaGCGGCTGTaAGGACC 
~ !-^> A iG ° A ; CC - A - A ^^ AL - A - : - ACAG AGCTTCAAGACTCGCTGCTTGGCATGA ; vrrC 
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11723.1. iO.19.19 



TACAAACTTTATTGAAACGCACACGCGCACACACACAAACaCCCCTGTGGATAGCGAAAA 
GCACCTOGCCACAGGGTCCACTOAAACGGGGAGCCKJATGGCAGCTTCTSTC^^^ITTTr 

GGAG^ G ™^ C G T^ 

GGAGCTCA G .JLATGGGGTCCAGv,GAG.A.ATTTGG1TAGGGGGAGGTGCT^GGGAGGC*Tr,A 
GCAGAGGGCACCCTCCGAGTGGGGTCCCGAGGGCTGCaGAGTCTTCAGTACTGTCCCTCAC 

^ G ^ C T £ G ^ 



CCCGTGGGTGCCATCCACGGAGTTGTTACCTGATCrrTGGAAGCAGGATCGCCCGTCTGCA 
CTGCAGTGG.AAGCCCCGTGGGCAGCAGTGATGGCCATCCCCGCATGCCACCnrrTrTrr^ 

GToGGCATCAACCTGGCACGGGCCACCCAGArGCCTGCTCAGTGrrGTGGGCCAmGTCC 

TCACCAGGG 
TACCTGC 
GC7CCGAT 

CTCTCCAAGGACAACG 




1 1 "0-1 

T^VJ?^^;^ 1 ii G ^ 1 " 1 L ^ ; a - aGCC -^gcctaCaccttttcctctcctctatgg 

*^?^^ T ?S±-^ AG ^ ^ ^^CCTTCCaaaaGTGACAAACGGATTCGaTT 
? C T G | C 3I CAu Ji AC . lU,C ' uJ " i lA ' ' '^^"CTTTTACAAATGCTTGCTACAAAACAACAA 

rJ.I- ^^i' - lt -'iiii ; ' ;cC " 1 -^' ,J ^ CTCAGC CTCTAGCCCAGCTGGATTCTCCGG 

r^rrfr-^^-V :G ^-lV-V- AGACACAGGGA ^CAGGGGGTGGTGA.^GGA 

^.^-^ 

CTC.AXGCGli AG i C i GCu iCAGAL:v.uAGv,Al J CAGCAGCAGGGTGC-GACTGGGGCGT 



ii "20-: 



AACs.G^AuCGCGAGCACTAGC:GCC-OGGCA.CCATGGCTGGGATCACCACCATCGAGGCG 
°'5^ C, "r'^^'V CC ^£?J ■^i GCACCA C^AGCCAGATOATCCAGACGAOCaAGCTCA 
°^^Mj<-C.\Ca.^ 1 1 uA ^ lJuAGA -^ G CCGGGCCCGGGA.ACAGGCTGAGGCTGAGG 
TGCCCTCCTTGAA^CG t AGCA i CCAGi. .GGTTGAAGAAGAGCTGGACCGTCCTCAGGAGC 




S^T^'^ ' ™S ' ' u, - C '-- AuAeA ' C '=A"0 ACCAC ATTaGACTGATGCaCCAGAACCT 
GAAGTGTCTGaGTCC 
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ll.j2.1coatig 

GAGAACTTGGCCT7TATTG7GGGCCCAGGaGGGCaCAAAGG7CAGGAGGCCCAACGGAGG 

GaTCTGGTTTTCTGGATAGCC.AGGTCATAGCATGGGTaTCaGTAGGAATCCGCTGTAGCTG 

CACAGGCC7CACTTGCTGCaG77CCGCCGaGAACACC7GCACTGCA7GGCGTTGA7GACCT 

CGTGGTACACGACAGACCCATTGGTGCAGTGCAAGGGCACGCGCATGGGCTCCGTCCTCG 

AGGGCAGGCAGCAGGAGCATTCCTCCTGCACa7CC7CGA7G7CAATGGAGTACACAGCTT 

tgcfggcacactttccctggcagt.a.a.tgaatgtccacttcctcttgggacttacaatctccc 
actttgatgtactg cacct tggc tgtga tgtctttgcaatcaggctcctcacatgtgtcaca 
gcaggtgcctggaattttcacgattttgcctccttcagccagacacttgtgttcatcaaatg 
gtgggcagcccgtgaccctcttctcccagatgtactctcctct 



11 "32.2 can rig 

gcctggaccttgccggatcagtcccacacagtgacttccttggc.\aatggccagaccttgc 
tgcagagtcatcgtgtc-vattgtgaccatggaccccggccttcatgtgcc.aacagccagtc 
tcctgttcgggtggaggagacgtgtggctgccgctggacctgcccttgtgtgtgcacgggc 

AGTTCCACTCGGCACATCGTCACCTTCGATGGGCAGAA(TTCAAGCTTACTGGTAGCTGCT 

CCTA~G7CA7CTrrCAAAACAACGACCAGCACC7GGAAG7GC7CC7CCACAA7GGGCCC7G 

CAGCCCCGGGGCAAAACAACCC7GCA~CAAG7CCA77GAGAr7AAGCA7GC7GGCG7C7C 

7GCTGaGCTGCACAG7AACATGGAGA7CGCAG7GGA7GGCAGAC7GG7CC77GCCCCG7a 

CGTTGGTGAAAACATCCAA.CTCA^CATCTACCGCGCTArCATGTATGAAGTCAGGTTTACC 

CATCTTGGCCACATCCTCACA . aCACCGCCXCaaaaCAACGAGTT 



ii"M-: 

ACATCAACCTCTC<TGCTCaGC\AGGAATGCCTTCCTTGTCTTGGa7CT7TGCTTTGACGTTC 
7CGA7AC7^VCAlC7:<:<3Y7iRAMS;0.(AAG:<GY3ATGil^ 

RSGR.AiA.YTTiGaCAVCCC\iCC7C'-V^/G:CG3AG^CCARGTGCAiA^TGCACTCTTTCTG 

gargt7g7ag7cagacaggctgc:~":.i7c77ccagc7gt77cccagcaaaga7caacc7c 
tgctgatcaggacggatgcc atcttggatctttgccttgacattctcgatggtgtc 

AC7GGGC7CCACC7CGAGGG~A7GG7CT7ACCAC7CAGGG7C77CACGAACArV7CCA7C 
CCaCCTCTGAGACGGaGCaCCaGG7GCaGGG73CACTC777CTGGaTGTTG7aG7CAGACA 
GCGTGCGYCCa7C77CCaCC"o . . . Cr3iGCA.AAGA7CAACC7C7GC7GG7CAGGAGGR.A7 
GCCTTCC77C7CY7GCA7C ; , : GCY. :GAC^rTC7CS.A7GG7G7CAC7CGGC7CCAC77CGA 
GAG7CA7GG7C77ACCAG7CaCCC7C . ; C ACG AAGA7C7GCA7CCC ACCTC7AA 



I I'-MJ.I.coatiy 

AAGTCACAAACAGACa.AAGA7TA7TACCAGC7GCAAGCTa7A7TaGAAGCTGAACGAAGa 
GACAGaGG7Ca7CA77C7GaGa7CA. iCGaCACC77CAAGC7CGAA77ACa7CTTTACAAG 
ACGACC7GAACCA7C7CAAACALAA7C7CGAAAAAG7CC.AACGAGAAAGAAAAGAGGC7 
CAAC\ACa7CC77AA7CAC7CaC.AAAACCAAAAGAA7AA7T7AGACA7ACA7T7AAACTAC 
AAACTTAAA7Ca7TaCAACAaCGGj , A0aaCAAGaGC7AAA7GaACACAAAG7AACCAAA 
GCTCGTTTAACTCACAAACATCAA iw iAi :GAACAGCCAAAG7C7C7GGCaA7G7G7GAG 
A7GCAAAAAA.ACC7GAAAGA\CAAAC\ACaACC7CGaGAGA\GGC7GAAAA7CGGGT7G7 
TCaCA77GAGAAACAG7G77CCa7GC7aGaCG77Ga7C7GaaCC.A.\7C7CAGCAGAA.aC7 
AGAACArTrCAC7CGAAA7AAAGAAAGCA7GGAGGATGAAG77AACAA7CTA 
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n:6*^J[64.i£ontig 

CCCCTCCACCATCTCCATCAGCKTGACCCAGAAGTCCTACAACGTCTCCACCTCTGOCCCC 

CGGGCCTTCAGCAGCCGCTCCTACACGAGTGGGCCCGGTTCCCGCArCAGCTCCTCGAGCT 

TCrCCCGAGTGGGCAGCACCAACmCGCGGTGGCCTGGGCGGCGGCTATGGTGGGCCcX 

GCGGCATGGGAGGCATCACCGCAGrrACGGTC.WCCAGAGCCTGCTGAGCCCCCTTGTCCT 

GGAGGTGGACCCCAACATCCAGGCCGTGCGCACCCAGGAGAAGGAGCAGATCAAGACCCT 

C^CAACAAGTTrGCC7CCTTCA7AGACAAGG7ACGG77CCTGGAGCAGCAGAACAAGA7 

GCTGGAGACC.^GTGGAGCCrCCTGCAGCAGCAGAAGACGGCTCGAAGCAACATG^A 

acatgttcgagagctacatcaac.«ccttaggcggcagctggagactctg<kk:caggaga 

agctgaagctggaggcggagcttggcaacatgcaggggctggtggaggacttcaagaac 

aagtatgaggatgagatc^taagcgtacagagatggagaacgaatttgtcctcatcaag 

aaggatgtggatga^gcttacatgaac.\aggtagagctggagtctcgcctggaagggctg 

accgacgagatcaacttcctcaggcagctgtatgaagaggagatccgggagctgc^gtcc 

CAGATC7CGGACACA7CTG7GGTCCTG7CCATGGACAACAGCCGC7CCCTGGACA7GGAC\ 
GCA7CA7TGCTGaGGTCAAGGCACAG7ACGAGGA7A7TGCCAACCGCAGCCGGGCTGAGG 

ctgagagcatgtaccaggtcaagtatgaggagctgcagagcctggctgggaagcacgggg 
atgacctgcggcgcacaaagactgagatctctgagatgaacccggaacatcagcccggct 

XCAGGCTGAGA7TGaGCGCCTCAAAG0CCAGAXGGC7TXCCTGGA.KGXCCGCCA7 



ll'fir.lcontig 

CCCGGaGCCACCCAACGAGCGGAAAA7GCCAGaCAA77777CGC7CCA7GA7GCG7TA7CT 

GGGTCTGCA.^CCC.A\ACCCTC.^AGGArGGCCTGGCGCA7GGCGGAACCAGCCTGCTGGG 

GCACGGGCCTACCCACGGGCTTCCTATCCTCGGGCCTACCCCGGGCAGGCACCCCCAGCG 

CCTTArCCTCGACAGGCACCTCCACGCGCCTACCCTGGAGCACCTGCACCTTATCCCCGAG 

CACv-TGCACCTGCAC-CTACCCAGCGCCACCCACCGGCCCTGCGGCC-ACCCATCTTCTGC 

ACACCCAAGT-^CACCGGAGCCTACCCTGCCACTGGCCCCTATGGCGCCCCTGCTCGCCCA 

CTGAT7G i CCC : iATAACC:^. i . <0CCTCGCGGAG7GGTGCCTCGCATGCTGArAACAA 

TTCTGGGCACGGTGAAGCCCAA TC C.AAACAGAA —GCTTTAGATTTCCAAAC AGGG AATG 

ATGTTGCC i .CCACTTT.AA.CCCACGC ■ >CAA ; GAGAACAACAGGAGAGTCATTGGTTGCA A 

TaCaAAGCTGGa7aA 




--'-CAG7C A0GG 7CTTCACGA^GA7Y7GCA7CCCA 
CCT^ ; GAC^ACC■GAC■CACCAC•C•7GCAC■CG^GAOTC^^^C7C■G:A7C— GTAG7CAGACAGG 
GiGGGYCCA7Ci 1 CCAGC7GcT7JCC5jCCa : \.^GA7CAACCTCTGC7CG7CACGAGGR.^7GC 
CTTCCTTGTCYTCGaTCTTTGCY : ! CAC3. : : C7CAA TG GTG7C AC7C GGCTCC A.C7TCG AG -V 

GTGA7GG7CT7ACCAG7CACCC7CT7CaCCA\GATC7GCA7CCCaCCTCTAAGACGGaGCA 

CCaGG7GCAGGC7GuACTC777C7CGa:G;T7G7aG7CACaCaCCG7CCG7CCA7C7TCCa 
GCTGT7TCCCACCAAAGA7CAACC7 
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II7d8-I&2-l iT3S-IJfci 

AGGTTCATCTTTCCTGGGAAACACCTGGAAGATGCACGCACCCTGTCTGACTACAAcCaTC 

CAGAAAGAGTCCaCCCTGCACCTGGTGCTCCGTCTTAGAGGTGGGATGCAGATCTTCGTGA 

AGACCCTGACTGGTaaGACCATCACTCTCGAAGTGGAGCCGAGTGACACCATTGAGaaYG 

7CAARGCAAAGA7CCARGACAAGGAACGCA7YCC7CC7GACCAGCAGAGG77GATCmG 

CtSGGAAAsCAGCTGGAAGATGGRCGCACCCTGTCTGACTACAACATCCAGAAAGAGTCYA 

CCCTGCACCTGGTGCTCCGTCTCAGAGGTGGGATGCARArCTTCGTGAAGACCCTGACTGG 

TAAGACCATCACCCTCGAGGTGGACCCCAGTGACACCATCGAGAATGTCAAGGCAAAGAT 

CCAAGATAAGGAAGGCATCCCTCCTGArCAGCAGAGGTTGATCnTGCTGGGAAACAGCT 

GGAAGATGGaCGCACCCTG7CTGaCTAC.AACATCCAGAAAGAGTCCACcTYTGCACYTGGT 

MCTBCGtCTYaGAGGKGGGRTGca^TCTV^GTKWajaCaCtCiCTKKYAAGRyYaTCAMCMWc 

»A^<TCs.AKYSCAS7KWC2CTA-CR.^<.^MGmwWGCAW i g a TCC\lAGACAACGAAGGC 
ATTCCTCCTGACCAGCAGAGGTTGATCT ^ 



1 lTfi9.!.conii{ 

ATCCAGTCTCACTCTGTCGACCAGGCTGGAGCGC7GTGCTGCGATATCGGCTCACTGCAGT 
CTCCACTTCCTGGGwCAv^GA-CCTC.iGCCTCAGCCTCCCGAGTAGCTGGGACTACAG 
GCAGGCGTCACCATAA i iu:G!.V,i: 'AGTaGAGACATGGTTTCGCCATGTTGGCTGCG 
CTGGTCTCG.AACTCCTGACC7C.A.AC7GATCTG7CCTGGCCTCCCA.AAGTGT7GGGATTACA 
GGCGAAACCCAACGC7 CCCC-GCCACGCaaCAACT7TAGaa7GAAGCAAA7aTGCAAAAG 
AACATCACA7C^CCATCAAr7AA77ACCA7CTA77AA7rACTArA7GTGGGTAA77A7GA 
CTAT7TCCCAAGCA77C7ACG .. ; GaC7GCT7GAGaaGATGTT7GTCCTGCATGGTGCAGAG 
7GGaGAAGCCCCACGA77C77aCC77 



1 i"j9™coniia 



AGCCCGG7C77CCGC^CCGAGaaaGC.GAAGG7GATG7GGCCGCCCTC.^A.CCG\CGC \"C 
CAGC7CG : , GAGGACCAG : . OGACACGCC7CAOOAACGaC70GCCACGGCCCTGC Ag'aaG 
CTGGAGCAuGCAGAAAA.\CC7CCACA7GaGAGTGaGAGAGGA.\7GAAG07GATACAA\A 
CCuGuCCA7C.A.AGGA7GAC-GAGAAGArGGAGA77CAGGAGATGCAGC7C.A.^GAGGCC\ 

^5- A S A II GC=c ' AAGACGCT0AC " ;Ci - 1ArACC ' A 

TGvjAGGG i CAGC7G0al:AGGGv.aGaGCaGCG7GCGGAGG7G7C7GaACTAAAA7G7GG7 




1 1'TO.I.eoruig 



G7GCACAGC-CCCA7T7Ar7G7AG^i7A.AT.\.\7^— ACAGTGA7GAArAGC7C77C77 
AAA : i ACAAAACaC\VAACCACAAAGAAGGAAGaOGA.AAAACCCCAGGAC77CCAAGGG7 
GAAGC7GTCCCC7CC7CCC7GCCACCC7CCCACGC7CA7TAG7G7CC77GGAAGGGGCAGA 




GGCAGG7GCG7CGGCCACCC Z i CAGC"a7aC7CCTGGCC0CGGGTT7CGG7GaCC A AGGC 
ACaGTCCCAC-ACC7CA7A7CAAGCCC7 
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MTTO-icontis 

GCAACGAACIGGTCTGCTCACACrrGCTCGCTTCCGCATCACGACTGCCnTArCTCCTGA 

CTCACGGTGC^AAGGTGCACTCTGCGAACGTTAAGTCCGTCCCCAGCGCTTGGAATCCTAC 

<MCCCCCACAGCCGGA7CCCCTCACCCTTCCaGGTCCTCAAC7CCCGTGGACGCTGAACAA 

TGGCCTCCATGGGGCTACAGGTAATGGGCArCGCGCTGGCCGTCCTGGGCTGGCTGGCCGT 

CATGCTGTGCTGCGCGCTGCCCATGTGGCGCGTGACGGCCTTCATCGGCAGCAACATTGTC 

ACCTCGCAGACCATCTGGGACGGCCTATGGATGAACTGCGTGGTGCAGaGCACCGGCCAG 

ATGCAGTGCAAGGTGTACGACTCGCTGCTGGCACTGCCGCAGGACCTGCAGGCGGCCCGC 
GCCCTCGTCATCATCA 



11773.1.soatig 

TGCAAAAGGGACACAGGGGT7CAAAAATAAAAArFrCTC7TCCCCCTCCCGAAACCTGTAC 

CCCAGCTCCCCGACCACAACCCCCTTCCTCCCCCGGGGAAAGC^AGAAGGAGCAGGTGTG 

GCATCTGCAGCTGGGA.A.GAGAGAGGCCGGGGAGGTGCCGAGCTCGGTGCTGGTCTCTTTC 

CAAATATAAATACXTG7GTCAGAACTCGAAAA7CCTCCAGCACCCaCCACCCAAGCACTCT 

CCGTT7TCTGCCGG7GTTTGGACAGGGGCGGGGGGCAGGGGCGCCAGGCACCGGCTGGCT 

GCGGTCTACTGCA7CCGCTGGG7G7CCACCCCGCGAGCCTCC7GCTCCTCATTGTAGAAGA 

GATGaCACTCGGGGTCCCCCCGCA ; GGTGGCGGCTCCCTGGATCAGCTTCCCGGTGTTGGG 

GTTCACACACCAGCACTCCCCACGCTGCCCilTCAGAGACATCTTGCACTGTrrGAGGTTG 
TaCAGGCCA7GCT7G7CaCaG77G 



1 1 "3, t.contig 

GGG77GGAGGGAC7C077C7TrA777CAAAAAGACACTTG7GAA7A7TCAGTA7CAAAACA 
GTT GCaC TA: lGATTTC:C: . iGTC'GAA-CGGCCCCAAACAGACCACAT.^AAGGAGAGT 
ACAi i ; i AACCC.AA7AAGC7GCaGCA7u i ACACCTAACAGACCTCCTaGAAACCTTaCCaG 
AAAATCCGCACTGGCTaCCG AACCAAAC i ; AAAAG ATCAACAAACTGCCACCCCaCGGA 
CTGCAGAGGC7G~CACAGCCaCA7G GCG~ CCCCaGGG7CCCACaaa,CCCAAAGCAAAGT7 
TCAAAATAA7ATA.^AT7T>.AA^G77T7GTACArAAGC7A-CAAGATTTCTCCAGCACT 
CACTGA7ACAAAGCACAA : l CaGA . GGCAC77C7AGAGACAGCAGC7TCAAACCCAGAAA 
AGCG 7GA7GAGA~GAG777CaCA7£GC7AAA~CAG7GCCaAAAACACAGTGTTCT/T7CTTT 
CTT7CT7TCAACG ACGCaOOAAaCCaa , . AACTOGTCaCCTC AACaTAAGGGGGACA7GA 
TCCA T7C7C7.\.aGC AG 77C 7G AAGC CG 



ir:s-3ijo-: 

CAGGAACCGCACCGCCACCAC7ACC7GCG7CCCCACCA7CGC7GGGA7CACCACCA7CGA 
GGCGG7GAAGCGCAAGA7CCACG7TC7GCaCCaGCACGCAGa7GaTGCAGAGGaCCGAG 
CTGAGCGCCTCCaGCGaCaAC : i C^.CC-GaG.VAACGCGGGCCCGCGA.\CAOCCTGACGCT 
GaCG7GCCC7CCTTGAACCG7AGGa7CCaCC7CG77CaaGAAGACCTGGACCG7CCTCaC 
GAGCGCC7GCCCAC7GCCCTGCaA j iACC7GGAACA\GC7GAAAAAGC7GC7GA7GAGAGT 
GAGAGACC7A7GAACCT7A?7GAAAACC0CGCC77aaAAGA7GAACa_AAAGA7GGAACT 
CCACCAAATCCAAC7CAAAC AACC . AACCACa 77GCAG AAGAGGCAG A7AGGAAC7ATG 
AAGAGG7CGC7CG7AAC- 1 .GGTGA7CA. iGaaGCAGACT7GCAACGCACACaCCAACGaG 
CTGACC7CGGaGaGTCCCG i iGCCGAGAGA70GA7GAGCAGA7TAGAC7GA7CCACCAGA 
ACCTGAAG7G7C7GAC7CG 
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11 732.1. con tig 

ATCTACOTC.A.TC.^ATCACGCTCGACACACCATCT7CAATCGACCTAAGCTGCTCAATATTG 

GCTTrCAAGACCCCTrGAAGGACTATGAmCAACTGCmGTGTTCAOTGATGTCGACCT 

CATTCCGATGGACGACCGT.AATGCmCACGTGTTmCGCAGCCACGGCACAmCTGTT 

GCAATGGAC.^GTTCGGGTTTAGCCTGCCATATGTTCAGTATmGGAGGTGTCTCTGCTCT 

CAGTAAACAACAGrrTCTTGCCATCAATGGATTCCCTAATAATTAnGGGGTTGGGGAGGA 

GAAGATGACGACA i i 1 1 lAACAGAT7AGT7CA7AAAGGCA7G7C7ATA7CACGTCe.» A irr 

C7G7aGTaGGGaCGTGTCGAATGATCCGGCaTTCAAGAGAC.AAGAAAAA7GAGCCC^7C 
CTCAGAGGT7TGACCGGATCGCACATACAAAGGAAACGATGCGC7TCGATGGTTTGAACT 
CACiTACCTACAAGGTGTTGGATGTCAGAGATACCCGTTATATACCCAAATCAC " 



CTAGaCC7CT.AATTAAAAC-CCAC.AA7CATGC7GGAGAATGAACAG7CTGACCCCGAGGGC 

CACAGCGAATTTTAGGGAAGGAGGCAAAGAGG7GaGAAGCGAAAGGAAACAAGGaAGG 

AAGCAGAACAATAAGAaCTGGAGACGTTGGGTGGG7CAGGGAGTGTGGTGGAGGC7CGG 

AGAGArGGT.AA^CAAACCTGACTCCTArGAGTrTTCAACCCCATAGTCTAGGGCCATGAG 

GGCC7CaG7TCTTGGTGGCTGACCGTCCTTCCACCCaCCCCACCTGGGCCAGTGCaG7GG 

GGAGTTC7GCCAGG7AAGCACA7G77GTCTCCCaaGT7CC7GACCCAGATGTC7GGCaGGA 

7AACGCTGaCCTG77CCCTCAACAAGGGACCTGAaAG7AATT77GCTCTTTAC 



ccc-aa , i caagcg i caacgajtcytc::,: -. , accatcaaatcaa ttccccacc a. \tggtact 

GAACrTACGACTACACCGACjACiGCCGGACTAA-C— CAACTCCTaCATaCTTCCCCCAT 
TA. .CCTAGAACLAGCCGAC. '^GCaCTCC; i GACGTTGACAATCGAGTAGTACTCCCGA.r 
TGAAGCCCCCA . i CGTA . AA7AA . iA£a7CACAACACG7C7TGCACTCaTGAGC7CTCCCC 
ACA. :AGGC, IAAAAA.CAGATGCAA. .CCCGGACGTCTAAGCCAAACCACTTTCACCGCTA 
CACuACCGGCGGiA;ACTAC2GrCAATGCTCTGAAA7-:TGTGGAGCA.WCCACAGTTTCAT 
GC-CA7CGTCC7ACAATTA.-. . > '- CC C7 A A A A A 7CT7TG AAA TA GG GCCCGTATT7A C CCT A 



TaCCaCCCCCTCTaCCCCCTCTaG 



ll"3b.l.conti; 

GCTCTTCACACTTTTATT GTT AA-C7C77CACa7GGCACA-ACAGaCCTGTCGTCT7GAAG 
ACCAC^AC . GACCAGG.AAATGCCACT-TTAC.A.^ATCATCCCCCCTTTTCA7GATTGGAAC 
*5'V •CCTGACCGTCTCCCACCa i i GAA0CCTGACCAGCACATT7CCACATGCAAAAAA 
°5^ J ;5 A £;i ::AJ -i. GCCTC ^ C ii CAC ~ :C ^ A ^7CACCATGCGCTGCAGCTGACTT 
Gv-CACCTTTGoGuTTCGiCAGC, ; :CC> .GC7GC7GCGG7GGGGAGGCCCTCAAGAACTGA 
GAG\.v_^uGvjuTA : <j<- I i CA ■ OaCTO ■ ■ A.ACA777ACGGGACAAAAGCGCA7CA7TAGGA7 
AAGGaACAGCCACAGCaC i .CA7&. . 'G7GAGGGT7AGC7GTAGGAGCGGGTG.A.AAGCAT 
7CCao777a7CAAAA i , iAAACCA.V.C^\CGCTTTTTaCC7GGGTGCGA.UCAGGAA.\.AC 
TGTGATGiCGCCC.\.\7CACCACCATTTTTCTCCCCA7GTCA.AGGTCCCCATGA.AACC 
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II7gti.2.cogtig 

CAAGWCTTGGCGTTTGGACCCAGTTCAGTGAGGnCTC^ 

TACCACCCCTCTCTCCCCACTrrCCCTCTCCCG<K:AACATCTCrGGGAATCAACAGC\TATT 

CrrGCCTAAGuTGTCTGAGTTTCTGGC l CTTGAGGCATrrCCAGACTTGAAATTCTC^TCAG 

^TraTOTGAGTCnTGCAGAGAACCTCAGATCMXn^ 

GTCCCCACmCAGATCTATCTCCTCCmGGGAAGGGCAGGGAATGGGGAC^ 

.AGGGGAAGGGATCTCCTGCGCCCmATTGCCACAmCGTCCGACCATGAACATCmAG 
TGTCTGAGCTTCTCAAAT7ACTGCAATAGGA K-1TTAG 



Ij691.1*: 

AGCGTC.AAATCAGAATGGAA.^GACTC.^TCCATCATCAACACC.AAGATCAAAAGGAC 

AAGRATC CTTCAAG A AA C A GCAAAA AA C~CCTAA AACACCAA AAGG ACCTAGTTCTCTAG 

AAGACATTAAAGCAA.AAATGC.^GC.AAG7ATAGAAAAAGGTGGTTCTCTrCCC<AAGTGG 

AAGCC.^ArrCATCAATTATGTG.^GA.^TTGCTTCCCGATGACTGACC.AAGAGGCT^C^ 

AGATCTCTGGCAGTGGAGG.A.AGTCTCT7T.WGAWATAGmAA.ACAAmG^^^ 

TrrcCGTCTTArrTCATTrCTGTAACAGTrCATATCTGGCTGTC^ 

CC^A^rx^^— ^I^TTOTCCAGCTTCTATrarCAAG^GTOT 
CCAAAA.GCCTGTTTAG l : : . > AAAGA7C0AACTCCACCCTTTCC-GG77T7AAGTATG-A 

I^tatacaTG^^ 



U69:.i,i; 



£S^£S CAA ^ GAA j^- G ^^ 

^JH^-— ~ 1 AAAGAArA CAACGATGGATTTTAAATACTGTTTG 

TGGAAiCTG'i "AAAwM ' , iCJ>viAACCTTTGTATATTTGA?AGTAT7TCTAACTTTC 
ATTTC TTTaCTG TTTCCAGTTAA TC , i C A TG 7TCTC CTaTGCAA TC G TTTA T A TGCA CGTTTC 

ITL^ ' ' 1 ' i ii. A - GATT U C 5 lGGArGTATAC ~ A ^ ^AACAAAAAGTCTATTTAA.A.ACTG 
1^ AGTAG " ' ACAc : it. . AcC.^GAGGA.^GT7GTC<X3GTT.A.^cmGTATTTTCTT 
TCTTATAGAGGCTTCTAAA.A.AGGTATTTTTATATGTrCTTTTTAACAAA-ATO 
CTTTaaAACAlCAATGTTT GGArCA.A.\AC.A.iGACCCAGCTTArTTTCTGC 



tgt<;gtcgcgcgggctgacgtgcacgcc:acgactctgaccctgcccctgccttc\gca.a 

GGCCCCCGGCAGCGCCGGCCACTACG.A.ACTGCCGTCGCTTGA.\AAATATAGGCCAGTA.A.A 
GCTGAATGAAA : i GTCGGCAATG.A.ACACACC-TGACCaGGC7aGAGGTCTTTGC.^GGGa 

Tm,GCTTGGCCCGGGCCC:GCTGC£CCCAGCACTC.A.\.A.GATGCCA7GTTGGA.ACTC.AAT 
GCT7CAAA iGACAC-GGCCaTTCaCG : , GTGACGAATAAAATTAAAArGTTTGCTCAACAA 
A.\AGTCACTCTTCCC.A.^\GGC£GACArAAGATCATC.i7TCTC^ATG.A.\GCAGACACCATC 
ACCGACGGACCCCAGCAACO. i iCAG0aCaaCCA7GCAAATC7ACTCTa_AA ACC AC t CG7 
7CGCCC77GC77G7aa7GCT7CCGA7AAGa7CA?CGaGCC 
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13*96.1-13744.1 



CTTTCC.AAAGC7T7TATTTCA , GTCTGCGGCATGGAATCCACCTGCACaTGGCATCTTAGCT 

GTGAAGGAGAAAGCAGTCCACGAGAACGAATGAGTGGGCGGAACCAACGGCCTCCACAA 

GCTGCGTTCCAGCAGCCTGCC.AAGGCCATGGCAGAGAGAGACTGCAAACA.AACACAAGCA 

AACAGAGTCTCTrCACAGCTGGAGTC7CAA.\GCTCATAGTGGCATGTGTGAATCTGACAA 

AATjAAAAGTGTGCATAGTCCATTACArGCArAAAACACTAATAATAATCCTGTTTACACG 

TGACTGCAGCAGGCAGGTCCAGCTCCaCCACTGCCCTCCTGCCAC ATCACATC AAGTGCCA 

TGGmAGAGGGTTTnrATArGT.AATTCTTn-ATTCTGTAAAAGGTA^ 

aacaaaactttccl i 1 1 1 1 aaaactaatgttacaaatctgtattatcacttggatataaat 
agtatataagctgatc 



13T00.I 

CAAGGGATATATGTTGACGGTACRCRCTGACACTGa.ACAGATCACAAAGCACGAGAAACA 

TTAGTTCTCTCCCTCCCCAGCGTCTCCTTCGTCTCCCTGGTTTTCCGATGTCCaC^GAGTGA 

GATTGTCCCTAAGTAACTGCATGATCAGAGTGCTGKCTTTaTAAGaCTCTTCATTCAGCGT 

GAG i i i AGA.A.TCTCATAGJ\\.^CACTGACAAAiTTACTGCCAGACCAAGACGA.AT7GGG 
TGTGTAGGCTGCaTTNC , i i CTT.AC i AaTTTCAAATGCTTCCTGGTAAGCCTGCTGGGAGTT 
CGACAC.\AGTGG i i tGTTTGTTGCTCCAGATGCCACTTCAGAAAGATACCTA A AATAATCT 
CCTTTCATTTTCaAAGTAC IAACAC 



TCCGGAGCCGCGGTAGTCGCCCCCGCrGCCGCCGGTGCACCCACTGCAGGCACCGCTGCC 
GCCG CCTC aCTaCTGCCC : i AGCaaOC.AAGAGGTCaTCTCGCTCGGAGCTTCGCTCGG.AA 
GGGTCrrrGt !CCCTCCACCCCTC:CACGGGAATGACAATGGATAAAAGTGAGC7GGTACA 
GAAAGCCAAACTCGCTCAGCAGGC-C.ACCGArATGA-CATArGGCTGCAGCCATGAA.CGC 
AGTCACAGAACAGGGGCA-G.AACTCTCCA.ACG.A.AGAGAGAAATCTGCTCTCTGTTGCCTA 
CAAGAATGTCCTAAGCCCGCCCCCCCCTC . . CCTGCCCTGTCATCTCCaCCATTGAGCaCA 
AA.ACAGAGAGCAAiGAC.A.AGAACCACCA.GArGGGCAAAGAGTACCGTGAGAACAtAGA 
GGCAGaaCTCCaGGaCATCTCC.AATC'.aTGTTCTGCaCCTTGTTGGAC.AAAT aTCTTATTCC 
AATGCTACAC.A.ACCCAG.A.AA 



13-01.1 

A.AAAAGCAGCAaGTTCAACACAA.A.ArAC.A.A.ATCTCAA.ATGT.AGGATAGAAC.AAAACCA.A 

CTGTGTCaCGGGCCA.aGC.A.ACaGC.AA_^AGG.AAG.AAA-GACA7GTTGCAA.AAAAGaTGGA 

GCAGGGTTCCCCTCTCCTCT G CGCaCT CaCTCAAaCACTCATCTGGCaCT A rACACC.ATTC 

CAGAGTCAGGGGTG i : C.A i iC: i . , ; .Ci_GACTaaGAAAACGTGCCCaTTAAGAAGACGT 

TTCTGGAGGCTTAGGGACCAAGGCTGC-~CTTTCCCCCCTCCC.AACCCCCrTGATCCCrrrr 

CTCTGA-CAGGCG.A.AAGGAGCTCG.A.A7CaGCGAGCT.AGaGTTGGAAAGGGAAACGATTC 

CACTTGACAG.AATGGGACAGACTCCTTCCC.A 
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I370IJ 

TGGC^TAGCACAGCCATCCACGACCTCTTCARGCOCATCTCGGAGCAGTTCACTGCC^TG 

TTCCGCCGGAAGGCCTrCCTCCACTGGTACACAGCCGAGGGCATGGACGAGATGGAG-ITC 

ACCGAGGCTGAGAGCAACATGaACGACCTCGTCTCTGAGTATCAAGCAGTACCAGGATGC 

CACCGCAGAAGAGGAGGAGGAnTCGGTGAGGAGGCCGAAGAGGAGGCCTAAGGCAGAG 

CCCCCATCACCTCAGGCTTCTCAGTTCCCT TAGCC GTC7TACTCAACTGCCCCTTTCCTCTCC 

CTCAGAATrTGTGTTTGCTGCCTCTATCTTGTT f iTTG n 1 1 nC TTCTGGGGGGGTCTAGAA 

CAGTGCCTGGCACATAGTAGGCGCTCAA'rAAATACTTGGTTG>fTGAATGTCTCCT 



13702.2 

AGCTGGCGCTAGGGCTCGGTTGTGAAATACAGCGTRGTCAGCCCTTGCGCTCAGTGTAGAA 

ACCCACGCCTGT.\AGGTCGGTCTTCGTCCATCTGCTnTTTCTGAAATACACTAAGAGCAG 

CCACAAAACTGTAACCTCAACGAAACCATAXAGCTTGGAGTGCCTTAATTTTTAACCAGTT 
TCCAATAAAACGGTTTACTACCT 



13704.2-137-U).: 

GGAGATGAAGaTGAGGaaGCTGAGTCACCTaCGGGCARGCGCCCaGCTGAAGATGaTGA 
GGaTGACGATCTCGATaCCAaCaaGCaGaaGACCGACGaCGATGACTAGACAGCAAAAA 
AGGAAAAGTTAAA 



l."06.! 

GATG.^AATTAA.J>TACTTAA_\TTAATC.A.^CGCACTACGATACCACCTAAAACCTACTG 
CCTCAGTGCCAGTAXCCT.'.AKGAAGaTCaaGCTACaGSACATYa-CTAATaTGaaTGTTA 
GCAA : iACaTaXCaXCAACCATGl i . GCTTTCCAGaaGACTATGGNAC.^ATGGTCATTWG 
GGCCC.JL.AGAGCATArrrGGCCNGGAAAGGATCAAGATAGATNAANGTA.AAG 



i:-:o6.: 

GAGTACCAACGCAAACCGCTTCGTATTGAGTCrGTGGGSGACTTCGGTTCCGGTCTCTGCA 
GCAGCCGTGATCGCTTaCTGGaGTGC i i AGC<3TAGTTGGCCACGATGCCGAATATCAAAA 
TCTTCAGCAGGCAGCTCCCACCAGGACTrATCTCASA.A.A.AnGCTGACCGCCTGGGCCTGG 
AGCTACGCAAGGTGCTGACTAAG AAA i i CaGCA.ACCAGGAGACCTGTGTGGA,A.ATTGGTG 
AAAGTGTACCGTGCACAC<jATC?CTACA : iG i tCAGACTGGNTGTGGCGAAATCAATGAC 
AATTTAATGGAGCTTTTGATCATGA : ^ AaTCCCTGCAAGATTGCTTCAGCCAGCCCGGTTA 
CTGCACTCaTCCCATGCTTCCCTTATGCCCCGGCAGGaT.A.AGAAAGATNAC-AGCCGGGCC 
GCCAATCTCAGCC.A.AGCTTGGTCCA.A-A TaTGCTaTCTGTaGCAGTGCAGATCATATTATCA 
CCaTGGACCTaCaTGCTTCTC.A.A.aTTCaNGGCi i 1 1 1 
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I3707J 



^CATCTGCAC-TGGOAAGAGAGAGGC 

CTCTCCGTTTTCTGCCGG i ^TTTGCauA^CGGCGGNGGGCACGCGCGCCAGGC \CCCGCT 

cgctgcggtctactgcatccgctgggtgtgcaccccgcga uu ^ U( - t - AO<jCACCGGCT 



13T10J 



gctcaacagattacacagacagaggtccagc^ggacagca^cS^^^ 
^gatggacagcagctctaccagatccaccaagtcaccatgc^ 

CCAGCCCATGTTCATCCAGTC^GCCAACCACCCCTT^ 

fraGACTGAAGMCCTCACCTGGCAAGGCC^^ 

AGCCCCCAGCCAATCacCACAGCCTrTCTTCCCAGAGGAC 



Ij-10-1 



S^^r-^- — - ?::i C A C ^^ C ^ TG0ATCC ^-TACACAGAGCTCTCGGGTC 
TCCA i CTGAGGvj^ AAC-AAlAAlu . uuv. AAGTCTTGGCGGTACCAGCTGT7 



™ A f; f^-H?'/ ;:-r ; ^L C Z ^~ C C77CTCTT^GCTr^GAACAGTTT7TA 
ttCC^G^lt— -^r— ^GT^GGTCAACACTAGaCAACAAGGA 

^^^^^ 

AlSr^l'^ ^l l ;- u ^:5 A, -;^ AACCAC TCTTG-GGAC.^CAGAT.^GG 
AAAAGAAAWGaAuAAAaCaaCCGCAACTTCTCT 
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IjTI I J 

CTTCACATATT CCATCATCTAA^CTGCATCTCTCOT^ 
CCGGCCTGTITCTaCCGACTTCGCTCAGTaTaacS 
CGAGAmCCAGACACTTCCAGArGGCCAC.^GC^ 

GAQOOCCGAAACCAAATCTCAGAG AGGTCOAC AGAA GAAATGCTCaTGGTGACCa ACA 



13713.1A2 



.TCACTTTATTTTTCTTGTATAA.A.A.\CCCTATCnTGTAGCCACAGCTGGACCCTGjrTr("rrT 
GCACGGAGACTCTGGTCTGCCTCTTGACGAGGTGGTCA^ 

ccagScga^™^ 



i:--ii.4 



aS^-aC-^A^- >. ; - - - ' ' •£ 7CC CTTGCT7CArTC7TGTCAGArGATAAA 

ftLUjuVLVACt iCi ; AAA ..-.AAA :AAA7GAACA 



cSrT^ r-^- 1 1 " - CA "GCTGTTCCGGTTGTCCTTGGAGCTGT 

AGGAGCCGAC-t-C^ 

^OTCt Ga ^ CiC^A'r ^-r^ ' C .E£ AGAGCTCT CArATGTCTCTCCCAGArTGT 
TCTTCTV.V.AG tG iC iCAAGALAs.. iALAwTGTACT7ACATATAArAATAA.4TAAG 
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GGCCGGGCGCGCGCGCCCCCGCCACaCGCACGCCGGGCGTGCCAGTTTATAAAGGGAGAG 

AGC.AAGCAGCGAGTCT7GAAGCrCTGTTTGGTGCTTTGGATCCATrrCCATCGGTCCTT^ 

AGCCGCTCGTCAGACTCCAGCAGCCAAGATGGTGAAGCAGATCGAGAGCAAGACTGCTTT 

TCAGGAAGCCTTGGACGCTGCAGGTGAT.^ACTTGTAGTAGTTGACTTCTCAGCCACGTGG 

TGTGGGCCTTGCAAAATGArCAAGCCTTTCTrTCATTCCCTCTCTGAAAAGTATTCCAACGT 

GATATTCCTTGAAGTAGATGTG&A.TGACTG7CAGGATGTTGCTTCAGAGTGTGAAGTC^AA 

TGCATGCC.VACATTCCaGTTTTTT.AAGAAGGGAC.\AAAGGTGGGTGAATTTTCTGGAGCCA 

ATAAGGAAAAGCTrGAAGCCACCArr.^TGAATTAGTCTAATCATGTnTCTGAAAATATA 

ACCAGCCATTGGCTATTTAAA.\CTTGT.^7TTTTITAATTTACAAAAATATAAA^nATGAA 

GACATAAACCC\[GTrGCCATCTGCGTGACAATAAAACATTAATGCTAACACTT 



I372I.J 



TCACATAAGA.\ATTTAAGC.\AGT7ACXCTATCTT.AAAAAACAC.^CGAATGCATTTTAAT^ 
GAGAA^CCCTTCCCTCCCTCCACCTCCCTCCCCCACCCTCCTCATGAATrA.AGA.TCTAAG 
AGAAG^GTAACCjaAAAACCAAG— GTCGAATCCATCATCCAGaGTGCTTACATGGT 
GATTaGGTTAATA i .GCc, 'CTTAC.4AAA7r7CTA7mAAAAAAAAm7.\ACC7^CA77G 
CTrATTAC.JO.A^AATTCAGTAC.\.^G— CAATA7A7TGAAAAATGCTTiTCCCCTCCCT 
r^^ CAC " mATATATAGCAGACi ^ TAATCA ACAGATTGCTAGTCTAGATGCGGCA 
ATCTTCAAATTACACCAaGaCCCaCACTGGTTT A7T7ACCCTCCCCT7C7C4T4AG 



CGAAAG U AT7CA.4CAA : .ACAGGAC. "GCTTGCniSAGAAAAAGACAACTCTCflTCGC^T 
'^^^ A ^ A ^' J "^^^ A ^'*~^^~^^ A "AAGGGA7CAAATC^A.GCAACACCTGA 
A iGAC i ArGAACAGCTTC ; ^A7C7AAAC77aGCCCTGGACA7CCAAATCAGTGC774CAG 
GAAACTCTTAGAAGGCCAA^X^GACAGC-GAACCrGTCTCC.UCCCCTTC— CCCCTGT 
GACAG i ATCCCGACCA ;CC : CAAG .C"AC-GTACCGTACAACTAGAGGA.^AGCGG.^GA 
GGui t GATOTGGAAGAATCAGAwOCCaaO ■ ACTAGTCT7AGCATCTCTC ATTCCGr-Tr 4 A 
^ A ^ A ^ TGl 1 'GCA7CGAA0AAA. •SA-C-77CA7CGGAAA— A7CCCGC77GAACA 
ACACTTC , GAACAGuA 1 CA4u~AA7GGC\4AGCC77GGG.4CATGATCAGAAAAA770GaGA 
CACA i CACTCAGTT4TAAA7A7AlC7Caa 



CA7GGGT77CACCAGG_, 1 GCCCAGGC7Gv.-— GAAC7SC7GACCTCAGG7GA7CCACCCG 
CCJC^vXCTCCCAAAG i GCTGG^A . ■ ACACCCG7GAGCCACCACGCCCGGCCCCC4AACC 
TCi i iC7TTTGT<.i i >AGCG-AA-^GC7C TCC7GC CA7GCaG7A7C7aCa7.\ACTGACGTGAC 
TGCCAGCAAGCTCAGTCAC7CCG7CG7C77777C7CTTrCCAG7TCT7CTCTC7C7CT7CA4.C 
T7CTGCCTCAG7GA.A-VGCTGCAGG7CrCCAG77.V4.GTGA7CAGG7GAGGG77C7T7G4.4CC 
TGGTTCTATCAGTCGAA— .4A7CC77CA7GA7CG 
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1J72JJ 



GATGTCTTGGACCCTCTGTGTC.^^AA.A.^CCTCACAA.WAATCCCCTGCTCATTACArAA 
mnGTG7C^^ 

■mCTOCATGGG^CTTATTGACCTTATTG^ 

GCAGaCTGTG7CTATCGC.AAT7XATG.A.A.GTCT7TaATGAACT^TATT^ATC 

CAG<3CrrACATGATGA.A.A.A.AGGCCCACAGACGGAAAA7CT^rT^^ 

CTAAAACCCAACA7AArrTCT7AC7A7G7GAGTCAGC^^ 

-^-^-^tgtagaagtSS 



137:5.1 



S A £!? G ^ t ^ AmC ^^ GACA ^ CT ^TATTCAGT^TCAAAACAGTTCC 1 rTA^ 
^TTTCTCmCTCCCAATCG^^ 

C AA7AAGCTCCAGGA7G7ACACC7AaCaCaCG7CC7AGaIaC™ 

Vj H, AL AGCCAG A i GuGG i GCt-CA^uu- 1 ccCACAAACCCAAAGr i i xr.-rrrr m ,-,iT, 
7A^A7TTAAAAAG7777 GTACArAAGCTATTCAACA^^SS^^ 

A luAAG . . i CACA .uCli AAA . Uc . v;v.x.AAA.AAC.ACAG7CT7CT7TC' r T7C I , IL, I \ r i a 
GGANGCAGG.^AGCAATTAAGTCCTCACCrrAACATAAGGGGGAC 



TGGG ■ GGOCACCA7GGC7CGGA7CACrACCA7CGAGGCGGTG AA GCGCWGiLJCr xGCr''' 

CTGCAGCAGCAGGCAGATCArCCAG.:.GGACCGAGCTG^^ 

GCCAGAAACGCGGCCCGGGGaaCaGCC7GACCC7CACGTCC^ 

tccagctggttgaagaagagctc-gac:gtgctcaggagcgcc7ggc-Vctgcc^^^ 

^CCGGCCCTTA.A.A.AaA:CAAG^^^^ 

t^aca-ccagaaoacc^aga7ac<^ 

CA77G.AAGGaG.AC77CGA.ACCGCAG.ACaaCG J aCGACCTTHj r r^r -r a i i i --X-^^t 

tgcggagagatcggatgaaccaga-agactgat^^ 



^ggccngcggctgggtggggcactgggtgaccgacttagcctggccagactctcagcac 

CTGGAAGCGCCCCGAGAGTGACAGCC-GAGGCTGGCACGGAGGAr^ 

TAAACTCTCCTCTGAGCC^ 

C^AGA^"^ 

cattcggaaatttgcca-gaaggagatgcgaactccaga:gtgcg^ 

TG7CCAC.AAAACG7.A.A7CACCA7GAACa77CACCa^ 
™™C7C77^ 

A 1 CG7C.AGA ; C.AAA7.A.AAG77A7.A.AAA7 >-vj^ 
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13TZT.I 



TCGGGAGCCACACTTGGCCCTCTTCCTCTCCAAAGSGCCAGAACCTCCTTCTCTTTGGAGAA 

TGGGGAGCCCTCTTCGAGACACAGAGGGTTTCACCrTGGArGACCTCTAGAGAAATOCC 

CAAGAAGCCCACCTTCTGGTCCC.^CCTGCAGACCCCACAGCAGTCAGTrGGTCAGGCCCT 

GC1GTAGAAGG7CACTTGGCTCCA77GCCTGC7TCCAACCAATGGGCAGGAGAGAAGGCC 

TrrATn-CTCGCCCACCCA-CCTCCTGTACCAGCACCTCCGTnTCAGTCAGTGTTGTCCA 

GC^ACGGTACCGTTTACACAGTCACaCAGACACACCAmCACCTCCCTTGCCAAGCTGT 

TAGCCTTAGAGTGAT7GCAG7GAACAC7G7/TTACACACCG7GAATCCATTCCCATCAGTCC 

ATTCCAGTTGGCACCAGCCTGAACCAmGGTACCTGGTGTTAACTGGAGTCCTGTTTACA 

AGGTGGaGTCGGGGCTTGCTGACTTCTCTTCaTTTGAGGGCAC 



acctagacagaaggtgggtgacggaggactggtaggaggctgaggcaattccttggtagt 

TTGTCCTGAAaCCCTACTGGAGAAGTCAGCATGAGGCACCTaCTGAGAGAAGTGCCCAGA 
AACTGCTGACTGCATCTGTTAAGAGTTAACAGT.\aaGAGGTAGAAGTGTGTTTCTGA A.TC A 
GAGTGGAAGCGTCTCAAGGGTCCCACAG7CGAGGTCCC7GaGCTACCTCCCTTCCGTGaGT 
GGGAAGaG7GAAGCCCA7GAAGAAC7CAGA7GAAGCAAGGATGGGG77CCTGGGCTCCA 

ggc.^gggctgtgctctctgcagcagggagccccacgagtcagaagaaaaga.actaatca 

TTTGTTGCAAGAAACCTTGCCCGGATACTAGCGGAAAACTGGAGGCGGNGGTGGGC-GCAC 
AGGAAAG7GGAAG7GA . i 'GA7CGAGACCaCaGAAGCC7a7GCACAG7GGCCGaCTCCAC 
TTG7AAAG7G 



TTCAAGCAA77G7AACAAG7A7A7C7AGa77AGAG7GAGCAAAATCA7A7ACAATT7TCA~ 
TT1.CAGTTGCTA i i l .CCAAA 1 1G1 t ~C7AA7GTCG~AAAAl7TACTTAAAAATTAACAAA 
CxCAAAAA^j A7A . i ■ A 7G ACA ACAA^CCCA7rcCTACAr7AA7CTTACT77TCCACTCAC 
.CGuCCCATv. iC . id. iC77TT7CC7AAC7ATCCCA77AAAAC7C7TC7AC7GGGCCGGGCG 
TGTGCCTCa7GCC7GTAA7CCCaGCa. ; : , CGCAGCCCAAGGCAGGCGGATCATGAGGTC 
AACAGA i t GAGACCa7CCTCGCCaaCa7CCTC-AAACCCCGCC7CG ACTAAGAATACAAAA 
A77AGC7GGGCA 1GG7CGCGCA7GCC7G : AGTC7CA0C7aC7CGGGAGGCTGAGGCaGaa 
CAA : CCCTTGAACCCGCGaOCCaGAGC A 7GCAGTCACCCCCGATCGCGCC \C7GC AC t C7 
AGCC7GGGCGACAGAC7GAGAC7C7GC7C ' -' 



TGTGCCAG7CTACAGGCCTA7CACCACCCaC7CC77CAGC.\aCAGA7CCGG7CCCC7G— C 

AGCCCAACCCCa7GaGCCCCCaCCaOCa7AjGC7CCC.A.A\TCaGGCCCaG7CCCCACACCT 

ACAAGGCCAGCAGA7CCC7a\T7C7^.C~C-AJlTCaaG7GCGC7C7CCCCaGCCTG7CCCT7 

CTCCACGGC'rACAG7CCCAGCCCCCCCAC7CCAG7CC77CCCCAAGGA7GCAGCCTCACCC 

TTCTCCACACCACGTrrCCCCACAGACAi.C— CCCCACA7CCTGCACTGGTAGTTGCCCAG 

CCCAACCCCaTCGaaCAAGCGCa7TT7GCCACCC 
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TGTAAAAAC7TG7TnTAA7777G7A7AAAA7AAAGG7GG7CCA7GCCCACGGGGGC7GTA 

GGAAA7CCAAGCAGaCCaGCTGGGG7GGGCGGA7G7AGCC7ACC7CGGGGGACTG7CTG7 

CCTCAAAACGGGC7GAGAAGGCCCG7CAGGGGCCCAGG7CCCACAGAGAGGCC7GGGA7A 

CTCCCCCAACCCGAGGGGCAGACTGGGCAGTGGGGAGCCCCCATCGTGCCCCAGAGGTGG 

CCAC AGGC7G AAGGAGGGCCCTuAGGCACCGCAGCC7GCAACGCCCAGGCCTGCAG7CCA 

CTAAC ! 1 i 1 i ACAGAA7AAAAGGAACa7GCGCA7GCGGAAAAAAGCACCAGG7CAGGCA 

GGGCCCGAGGGCCCCAGA7CCCaGCaGGCCCAGGAC7CAGGA7GCCAGCACCACCCTAGC 

AGCTCCCACAGCTCCTGGCACAGGAGGCCGCCACGGATTGGCACAGGCCGCTGCTGGCCA 

TCACGCCACATTTGGAGAACTTGTCCCGACAGAGGTCAGCTCGGAGGAGCTCCTCGTCGGC 

ACACACTGTACGAACACAC-ATCTCCTTGTTaATGACGTACACACGGCGGAGGCTGCGGGG 
ACAGGGCACGGGAGGTCTCAGCCCCACTT 



ATGGCTGCTGGATTTAGGTGGTAATAGCGGCTGTGGGCCATAAATCTGAAGCCTTGAGAA 
CCT7GGG7C7GGACaCCCA7GAAGACGGAAGGAAAAGAGGGCAAGTCC7GAACC7*ACC 
AA7GACC7GA7GGA7TCCTCCACCAACACACAGAAG7GAAG7C7G7G7C7G7GCAC77CCC 
ACAGAC7GGAG7T~r77CC7CC7Cj^7AGAGCCAG77GC7AAAAAA77GGGCG777GG7GA 
AGAAA7C7GA77G i iGT GTGTA . i CAA7G7G7GA7T7TAAAAATAAACAGCAACAACAATA 
AAAACCCTGACTGGCTG i mi ■ GGC7C7A77CTTTACAAC7A7TTTf7GACCC7C7GAAAA 
TTATTA7ACT7CACCrA.A^TGG.AAGACTGCTG~GTT7GTGGAAATTT7G7AA i I I t [ IAA77 
TAi . . iATTCTCTCTCC: : : . . A7T77GC"GCAGAATCCGT7GACAGACTAA7AAGGCTTA 
A7A 777AATTG A TTTGTTTA A 7A 7G7a 7A7AA A 7 



\rs-i.Z-lZ696.Z 

GGCA7GCGACCGCACTCGC-rGCACGCAACGCCGGCGGCCACCACACCGAGCAC7GCAGG 
CGCCGGG l .CGGACACCC7v. : .-'GC7GC7CG7GGArAG7CGTGT7T7CGGGCATCGAGGAT 
ACTCACCaCAAACCGAAAA7CCCSAAACCaa7CAA7G7CCGAGTTaCCaCCA7GGATC<:a 
GAGC7CGAC i t iGCAA . CCAGC~A.A^7aCaaC7GGAAAACaGC777TTGA7CAGG70C7A 
AAGAC7A7CGCCC7CCCGGaA07G7GG7aC i i :GCCCTCCaCTa7G7GGATAATAAAGCAT 
TTCv.iACCTGCGTG.AaCC7CGA7.^C\AaGG"C7CTGCCCaGGAGG7CAGG.WGGAGAA7C 
CCCTCCAG i iCAAG 1 ■ CC GCCCt AAJiC- : . C~aCCCTGAAGA7GTGGCTGAGGACCTCATCC 
AGGACATCaCCCAGAAAC : . . 1C1 .CCj :CAAG7CAACGAAGGAA7CCTTACCCATGAGA7 
CTAC7CCCCCCl ; iGASAC7GCCG70C.C : iG0CG7CC7ACGC77G7CCA7GCCAAG777GG 
GGACTACCaCCAAGAAG 



ii"-;6.iA:-ij-;o.iJi: 

GA.\GGAC7CCGCA7AC7CAGCA7~CA7GCaCCCCAA777CAAAGCGGCA77C77CGGCaG 

CTCTTC7CGGaCaA7C7C7AC-GC7CaC.aCC7CCAAAC7CC77aCGG7ACAAC7GAATGC7G 

AAAGG.A.\AG.A.iiCACC7GCAGA^Cr0GACAGAAA77CACCCCGGCGA7CAGC7GA77GATC 

TCGG7CGACCACAACTCA~GGC7. J .^AGA7C\JCCACGACG77G7CAArTCCC7CGGC7777C 

GAAG7GaG"CCaGCaGCAC-.C7GACG7a77CCCGCCGG7TA7GCACCTGCACCACCAGCA 

CCaGCTCCC0GGGGCCCCACC-7OCCaGCC77a7C7aCa77CC7CAGGG7C7GA7CAAAG77 

CAGC7GGTaCACCAGGGACCGG7aCCCCaGCG7CaGG77G7CCGC7CGGGC7GGGGGACC 

CCCCC0ACCACGG.V».CCCGCCGACACC77GGAGACt"CTCCCCArGCCCACAGCCACAGAG 

GOGTCG7CCCCaCCGCGGCCGCCGGCACCCCGCGCGGCT7CGGCGTCCAGCAACGG7GGG 

GCGAGOGC i CC- i iC77CCi ; • C7C^CCCa77GCTGC7CCAGAGGaCGaaGCCGCaGGCGG 

CCACCACGaGCG7CAGGA77AGCaCC77CC0777G7AGA7CCGGAACC7CA7CG7C7CCAG 

GGCCGGGaGCGCaGC7aCACC7CGaGC:-7CGGCGCCGCCCC7aGGaGCCCCGGC7CGuCT 

TCG7C7CCG7CC7C7CCA : i CACCACCACGCC7CCCCGAAAAAGC7CAGCCSCCG7CCCAA 

CCGCACCC7ACC i :CG i i ACC7GCGCC7CGC77G 
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I-U4T.J 

TCTGGGAAGACAG7TCCTCCTC— CCTTGCATAAATTGCCTGGAA^ 



14347.2 



7^ TTC 7? CrtTGACTrrGCA : ' lCAT,J - A - AACAC CTTCGAATGAAGTTGTCTACAGGTTCAC 
AGC^^CACTGGTACAGAC^TCTTTGAAGGTGGAAAAGCWCTTG^GCAT^G^ 

I^E ^JCCAAAGGGATCTATCCCA iG"CCTTCCGGGACGTCT7CTTCTGAAGAATC\ACCCT 
TcTlAGTCCT^CC-r- lr - C A t^-r-™ CGTGCTCGAAGACaCC ^ GC ^CAGG 

ItgatcgacI?gc^ 




GGGAGATCCCTATGGTTC.AGGAGGCCAG.AA.A 




I4j49.]^ 



^?^-5 c "I w S- CCTuu !V;C : - ^ AGagc?c cgatccaaatcttcgtgaagaccc 

i. CCTuCGCITGAGw^v^ iu: ^ :AACTTCCCC7TTrAAGC7rrCAACAAATTTC 
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gcgcgggtgcgtgggccactggg7gaccgacttagcc7ggccagactctcagcacctgga 
agcgccccgagagtgacagcgtgaggctgggagggaggacttggcttgagcttgttaaac 

TCTGCTCTGAGCCTCCTTGTCCCCTGCArTTAGATGGCTCCCGCAAAGAAGGGTGGCGAGA 
AGAAAAAGGGCCG . iCTGCCA7CAACGAAG7CG7AACCCGAGAA7ACACCA7CAACATTC 
ACAAGCGCArCCA7GGAGTGGGCTTCAAGAAGCGTGCACC7CGGGCACTCAAAGAGATTC 
GGAAATTTGCCATGA.AGGAGATGGGAACTCCAGATGTGCGCATTGaCACCAGGCTCAACA 
AAGCTGTCTGGGCCA.AAGGAATAAGGA.ATGTGCCATACCGAATCCGTGTGCGGCTGTCCA 
GAAAACG TAATG AGGATGAAGATTCACCAA.A.TAAGCTATATACTrrGGTTACCTATGTACC 
TG-rTACCACTTTCAAAAATCTACAGACAGTCAATGTGGATGAGAACTAATCGCTGATCGT 



1-13*3.1 

AATTCmATTTAAATCAACA.WCTCATCTrrCTCArtGCCCCAGACCATGGTAGGCAGCCC' 
TCCCTCTCCATCCCCTCACCCCACCCCTTAGCCACAGTGAAGGGAATGGAAAATGAGAAGC 
CACGAGGGCCCCTGCCaCGGAAGGC7GCCCCACA7G7GTGGTGAGCACaG7CAGTGCaGC 
TGTGGCTGCGC<AGCACCTGCCACACGCTCCTCCCTATAA.ATTAAGTTCCTGCAGCCACAG 
CTG7GGGAGAAGCATACT7G7aGAACCAAGGCCaG7CCAGCA7CAGAAGGCAGAGGCaC 

catcagtgactcccagcca7ccaa7gaacggaggacacagagctcagagacagaacacg 

CCAGGGGC'AAGAACGaGaGACAGAATAGGCCAGGGCA7GCCGG7GaCCGA 



TGATCAA7C7GGC7GGCC7GGCAC7aCCCCjAGA7GA7GGCC7C77C7C7GGGGA7CCCAA 
CTGOT7CCCTAAGAAA7CCA^CGACAa7CCTCCGAAC77C7CGGA7AACCaCCTCCAAGA 
GOGCAAGAACCTGA 7CGCG i i AC AGa7GGCCACCAACCGCGCGGCGTCTCaNGCAGOCAT 
OaCTGGClACGCC^7CCCACCC:aCA.CCTCTGATCCCaCCCCAGCCCTTGCCCCTGCCCT 
CCCaCGAATCC i :AATA"A. A . w , A^A7A7A7a7777aGCAC7GaCa7TCCCaGaGAGCCC 
CAGACC7CTCAAGCTCC : ; : CTGTCACGG : GGGGGGT7CAAGCC7G7CCTGTCACCTCTGA 
AGTGCCTGCTGGCa7CCTC7CCCCC>.7CC77 ACTAA7ACA7TCCCT7CCCCA7ACCC 



i"is:.ia: 

AGCGGAGCTCCCTCCCCTGC7GGC7AC.A.ACCCACACACGCCAGGCTCAGGCATCGAGCAG 
AACTCCaGCGACTGGGTAACCAC7GaCA77CAGG7GAAGG7GCGGGACACCTACC7CGA7 
ACACUGGTGGTGCGACAGACACGTG7CATCCGCAG7GTCACGGCGGGCA7GTGCTCTGTG 
TaCCTGAACGACAGTGAGAAC-C i :u iCACCa777CCAGTGAGCaCCTGGAGCC7A7CACC 
CCCACCAAGAACAACaaGG7GA-AAC-70a iCC7GGGCGAGGA7CGGGAACCCACGCGCGT 
CCTAC7GAGCAT7C^7GC7GaGCa7C-CCa77G7CCG7a7GGACCT7CA7GAGCaGCTCaAG 
ATCCTCAACC7CCCC i . CC7CCCCAACC7CC7CGAACCCTGAAGCAGGC AGGGCCGCTGG 
ACT7CGTGGGA7C^A.AGAG7G.A7l;C7CC77CC77CCCTGCCCCT^GGC7G7GACAC.A.\GATC 
CTC- iGCACGGCTAGGCGC-A : :G: :"GGA: i : CC7TT7GTT7T7CCTTTTAGGTTTCC ATCT 
i 1 1 CCCTCCCTGGTGC7CA77GGaa7CTGaG~AGaG7C7GGGGGAGGGTCCCCACCT7CCT 
CTTaCC7CCTCCCCACAGC77GC7777GT7G7ACCG7CT7TC.A.^7.A.A.V\.AG.a.\GC7GTT7GGT 
CTA 
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IT133.: 

CGTTCACAGCACTCCTGCTTGTpTCTTGCCGGCCACGMrrCCACGCTCACAAGGCTATCT 
TAGCAGCTCGTTCTCCGGTTTTTAGTGCCATGTn"GAACArGAAATGGAGGAGAGCAAAAA 
GAa7CGAG77GAAA7CAA7Ga7G7GGAGCC7GAAG7TTT7AAGGAAA7GA7GTGC77CA7T 
TACACGGGGAAC-GC7CCAAACCTCGACAAAA7GGC7GA7GATTTGC7GGCAGCTGCTGAC 

aag7atgccctcgagcccttaa.^ggtcatgtgtgaggatgccctctgcagt*acctgtccg 
tggagaacgctgcagaaattctcatcctcgccgacctccacagtgcagatcagttgaaaa 

CTCAGGCAGTGGATTTCATCAACTATCArGCTTCGGATGTCTTGGAGACCTCTTGGG 



TCGTAGCCATTTTTCTGCTTCTTrGGAG.A.ATGACGCCACACTGACTGCTCATTGTCGTTGGT 

tccatgccaattggtgaaatagaacctcatccggtagtggagccggagggacatcttgtg 

A7CAACGGTGATGG7GCGA777GGaGCATACCaGACCT7GG7G77C7CGCCA7ACAGGGCA 
AAGAGGTTGTGACAAAGACCAGAGA7ACGGCATGCCTG7GCAGCCC7GA7GCACAG7TCC 
TCTGCTGTGTACTCTCCACTGCCCAGCCGGAGGGGCTCCCTGTCCGACAGAT^GAAGATCA 

cttccacccctggcttg 



risr. ii: 

7GGCACAC7CC7CT7AAGAAAC7^\7GA'VGATC7GAGATTrrr77G7G7ATGT77TTGAC7CT 

tttgagtggt.aatcata . g : ctc : . > at^c-atgtacatacctccttgcacaaatggagggc 

AA I i CATTTTC ATCACTGGGAG-GTCC l : AGTGTATAAAAACCATCCTGGTATATGGCTTC 
AAC-i i G7AA AAA7G AAAG7CAC . . -A.i-AAGAAAATAGCCCATGGTCCACGATCTCCACTG 
A7AACAC7GTT777AAC:AA^.AA^CaCC777GGG7C7ACAAG7A7a7G7GAAAAAAA7G 
AGACT7ACTGCGT GAGC A AA ; . CA . : CTTTaaaGATGGTCGTGTGTGTGTGTGTGTGTGTG 
T ^I C ™ TG: ^-TlJUtli ; 1 : ; ^ GG ^ GGGA - A nTAT^ATTTACCCTTGCTTGAA.\TT 
Al_iGXG7AAA7A7A7G. ^TC-aTAAJGaTi , CC7Y777GVC.MAC7AAAA77ACGVCTG7A7A 
AGTWCTAftA~CCM7CCC , GGGKG i , CA TV . iCC.MAGArATTGATGATA.VICCCTTAAAATT 
GTAACCYGCCTTTTrCCC i i .CC7YTC.\U77AAAC7C7A77C,MAAAG 



GGGCG7AGGC7CTTrA77ACACGG77.i— CCTG7AC7aCACGG7CAGAG7GCAGTG7AACC 
AG7G7CaGaCCCCCGCG : «. CACCCCAAi_-AA7G7GGArr77C7C7CCC7ArrGA7C \C KGTC 
GGTGGG, i in 'CAGAAAAC^CCCACAGCCaGCGACCAG7GAGC7CCAAGG77aGAAG7G 
GAACTGGAAGGC i iCaG7CaCa7C>. ;GC77 CCaCGC77CCaGGC7GGCCAGCAAGGaGGA 
GATGCCCA7GACG7GCTACG7i_ . CCCCaTu i GACACCAG7GAAG7C7GG7AGGACAGCAG 
CCGCACGCC7GCC7C7GCCaGCaGGCC.A.a7CA7GG7AGGCaCCa77GCaGGG7CAGAGG7 
CTGaG7CCCGAA7aCGaGCAGGCCCaGG7CCC7GCGGAGAGGCAC77C7CGCC7GA.AGAC 
AGCTCCA 1 ,CaCCCCC7GCaG7aCaCGVGTAC-GCC77GGaCC.AaCCCCACAGCCTGG7a 
AGGCGCGCC7CCCaGCGCCaCGGCCACGAGCCA 
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T^mCTTAGTCGTTTGG.^TCCTr.^GCATGCAAA^GCTTrGAACAGAAGGOTTCACAA 
AGGAACCAGGGTTGTCTTATGGCATCCAGTTAAGCCAGAGCrGGGAATGCC^^ 

ACGCCCACGT^CACCTCu , CCTCi.Cv.TGCCGCCACGTCCTGGGCGGCCAAGGTCTCCAA.AA 
IT GA ^ C ^ GC 7 GAGaCG ^^^ 

.E A I5:iS5' ACCTTCAl 1 ' GGTTTTCGvjA ^J*[^^TTCTACrrTTTGCCCGGTCCTrATTTTGA 
ATAGCCTTCCACrCATCCAAAGTCATCTCTTTTGGACCCTCCTCT^ 

TTCTCCITATTTTCAGTGTCTGCCACTGGArGATGTTCTTCACCTTCAGGTGTTTCCTCAGTC 

ACAmGATTGATCCAAGTCAGTTAArrCGTOTrGACAGTTCCCCAGTTGTGAGATCCGCT 

ACCTCCACGmGTCCTCGTGCrTCAGGCCAGATCTATCAmCCACTATGCCTA^CA^TT 

CACGmGCCACGAGA.ATC.^TCCATCTCCrrCGGCCCAnCCACGTCCACGGCCCCCTCG 

ACCTCTTCCAAGACCACCACGACCTCGAATAGGTCGGTCAATAATCGGTCTATC VACTGAA 

AATTCGCCTCCTTCACCCTTrrCTTC.A.AGTGGCTmCGAATCTTCGTTCACGAGGTGGTC^ 

CCmCTGGTCTTCTATC^TTATTTTCCCTTCACCCTGA.^GTTGTTGATCAGGTCTTCTTCC 
AACTCGTGC 



^ GC S G ^ GA 5^ G ^U CAC ^ :C ; AA ' CCTAGCCCC ~CCTTCGCCCTGCTGTGGTGCTC 
CACA.CAGiGAuAGAC^uAAL^Auv.AcACCATCAAGCCTACGGGACGCCCGGGCCGCTT 
GCGAAGATGAAGTTTGGCTCCCTC . CC. , CCGGCAGCCTTATGCTGGCTTTCTCTTAA.ATG 

GAAiCAAGACTGTGGACACCCCCiGGCCTCCTCTGCTGAGCAGCCA.CCGGA^CTGT^C'-A 
TCCCCGTCCACA-GCTCAC.AGCC-AC-GCCAAGGCGA-GCCTGTCGGGAGCTCCTGGTGG 
AGA^ACTCCC^ATCAC iCC-GCTCA^A . iCACGCCTrCCTCAGCAAACGGCAAAAGTTG 
G : CuAGGaCTGaTaCCC-GGaC -.CG:. GACATTGCCOAAaCTTT CCAATGCCCCGAAGaCT 




GaCAC . CCCACCCACTA.^CC>CTC-rGCA . GTAAACAGGTTCCTTTGCTCAGATGAAGGAA 
GTACuGGvj i CCC i : . ^ l . . u : u . 1.-A • GC CT CCTTACGCaCACACOCaATCTCTC \\C~\ 
CTTTGACCJTAGGGTAC\A.^CGCA.A.^CCTGCCAGTAAATGTCTCAGCATTGCTGCT A ATTTT 
GuiCCTCi. lAGi i '.CTCC-A~07ACAAaTaaa7GTGTTG7AGATG A 
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^aggacgcttwccacacgctac^^ 

<*ATTATCK:ACCTCCACaCCCTCG«^^ 
TC^GTCCACCACCACGCATGTAACC^^ 



AGCGTGGTCGCGGCCGAGGTCTGAGGTTACATCCGTCGTGGTGGACGTGAnrr j rriif, 

£CGCGGGAGGAGCACTACAACaGCaCGTACCGTGTGGtS 
CCAGGACTGGCTGAATGCCAAGGAGTACAAGTGCAAGGTCTCC^ 

cSg^c^ 

w. I liLCCCCA i CCCGGGACuAGA i GACv-AAGAACCAGGTCAGCCTGArr-rnrrTrr-i-r a 1 

ac'tTaagac'ac^^^^ 

ACTACAAGaCCACGCC7CCv.u ,Cl iuuACTCCGACACCTGCCGCCCGGCCGCTCGA 



16-U4.:.edit 




I6-«5.I.<dit 



GC^^"r-r-r- ^^5: A - G - A 5« A ^ ACC ^CCAACGCTGC.«CCTaGAT 
^—1:5- C AA'.A . wvACACTGGTGAGACCTGCGTGT ACCCC^CTC AGCCC A 

TC^GcScAf-ATct^ 
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iw;.2.«tic 



tcgagcggtcgcccgggcaggtccacarcgccagggtcggagccctggccgccatactcg 
aactggaatcgatcggncatgctctcgccgaaccagacatgcctcttgnccttggggttct 
tgctgatgtaccagntcttctgggccacactgggctgagtggggtacacgcaggtctcacc 
a^ctccatgttgcan'aagactttgatggcatccaggttgcagccttggttggggtcaatc 

CAGTACTCTCCACTCTTCCAGaCAGAGTGGCACATCTTGAGGTCACGGCAGGTGCGGGCGG 

ggttcttgacctcggtcgcgaccacgct 



16At«.].edit 

tcgagcggccgcccgcccaggtcctcctcagagcggtagctgttcttattgccccggcagc 

ctccatagatnaagttattgcangagttcctctccacgtc.aaagtaccagcgtgggaagg 

atgcacggcaaggcccagtgactgcgttggcggtgcagtattcttcatagttgaacatatc 

GCTGGAGTGGACTTCAGAArCCTGCCTTCrGGGAGCACTrGGGACAGAGGAATCCGCTGC 
ATTCCTGCTGGTGGACCTCGGCCCCGACCACGCT 



l«446.:. e[ !it 

AGCGTGGTCGCGGCCGAGCTCC.>.CCACCAGGAATGCACCGGATTCCTCTGTCCC^A.GTGC 
TCCCAGAAGGCACCATTCTGA.AGACCACTCCAGCGATATGTTCAACTATGAAG.^ATACTG 
CACCGCCAACGCACTCACTGGGCC—GCCCTGCATCCTTCCCACGCTGGTACTTTGACGTG 
GAGAGGAACTCCTGC.V.TAAC— A-CTATGGAGGCTGCCGCGGC.A.\T.^GA.\CACCTAC 
CGCTCTGACCaGGACCTGCCCGGGCGCCCCCTCGA 



IS4-i'.l.sdit 

TCGAGCGGCCGCCCGGCCaCGTCCACaTCGCCAGCGTCCGAGCCCTGGCCCCCATACTCG 
A.\CTGGAATCCATC-pGrCATGCTCTC;c:G.-V.i.CCAGACATGCCTCTTGTCCTTGGGGTTCT 

tcctcatgtaccag i . ct7ctcggc:acactgggctgag7CCGGtacacgcaggtctcacc 

AGTCTCCaTGTTGCaGaaGaC— CA7G0CATCCACGT7GCAGCCTrGGTTGGCGTCAA?C 
CAGTACTCTCC Ac 1 1- 1 iCCAGCC.i.CA.i.rCGCACArCTTGACGTCACGGCAiN'GTGCGGGCGG 
GGTTCTTGACCTCCGCCCCGACCACGCT 
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14-UT.iedit 

AGCGTGG7CGCGGCCGAGG7CAAGAAACCCCGCCCGCACC7GCCG7GACC7CAAGATG7G 
CCAC7CTGGCTG.GAAGAG7GGAGAG7aC7GGA7TGACCCCAACCAAGGC7GCAACC7GGA 
TGCCATCAAAG7CT7CTGCAACa7GGaGAC7GG7GAGACC7GCG7G7aCCCCACTCAGCCC 
AGTG7CGCCCACAAGAACTGG7ACArCACCAAGAACCCCAAGGACAAGAGGCA7G7CTGG 

ctcggcgagagcatgaccgatggattccagttcgagtatggcggccagggctccgaccct 
cccgatgtggacctgcccgggcgcccgctcga 



l«449.J.ed» 

agcgtggtcgcggccgaggtcctgtcagagtggcactggtagaagntccaggaaccctga 

acrg7aagggttcttcatcagtgccaacagga7gacatgaaa7ga7g7actcagaagtgtc 

ctgnaatggggcccatganatggttgnctgagagagagcttcttgtcctacattcggcgg 

gtatggtcttggcctargcctratc-ggggtgqccgttgngggcggtgnggtccgccta.aaa 

ccatgttcctc.^gatcatt7gttgcccaacactgggttgctgaccanaagtgccaggaa 

gctgaataccatt7ccagtgtcatacccagggtgggtgacgaaaggggtcttttgaactgt 

GOAAGGAACA7CCA AGa7CT C7CNTCCa-GAAGA77GGGG7GTGGaAGGG77ACCAG77G 
GGGAAGCTCGC7G7C i i i i iCCi lCCAATCaNGGGCTCGCTCTTCTGAATAITCTTCAGGGC 
AA7G ACA7 AAA77C TA TA 77CGOT7CC CGGTTCC ACuCC AG 



lSJJO.l.edit 

TCGAGCGGCCGCCCGGGCAGGTlCaCCACACCCAATTCCTTGCTGGTaTCaTGGCAGCCGC 
CACG7GCCACC a . . ACCCCC ; A.CA "CaTCaaGTATGAGAAGCCTGGGTCTCCTCCCAGAGA 
AGTGGTCCCTCGGCCCCCCCCTGC-TGTCAC.'.GAGCCTAC7ArTACTGGCCTCGA\CCGCGA 
ACCGAATaTACAA : : .aTGTCa. . GCCC ; G AAG A-.IAA7CaGaaC AGCGAG(X"CC7C>A77G 
GAAGCAAAAAGaCaCaCGaCC77CC"CAAC7GG7AACCCT7CCACaCCCCAATCTTCA7G 
GACCAGACATCJTGC^ATGT - C£TTCC,^.lGTTCAAA^CACCCCTTTCGTCACL'CACCCrGG 
G~A7GaCaC7u«-AAA7GG7A . : CAGC ; : CCTOGCACT7CTGCTCACCAACCCAGTGT7GCG 
CAACAAA7GA7C7 : i GANGAACaTGGNTTTACGCGGACCACACCGGCCACAACGGCCACC 
CCCA7AAGCCA~aCGCCAAi.-AACa . ACI IGN\:GAA7G7ACGACaAGaAGC7CTN7C7CAV 

ACAANCA7C7CA7CCCCCCCa77-:Ca.\'GaCaC77C7GAG7ACaTCANT7CA7GGCa7CCTC 
GTGGCAC7Ga7AAAAACCC77ACaC77a 



I64i0.:.idi[ 

AC<gTCG7CGCCGGCCaCG7CC~:7CACAC7GGCACTGG7AGAAG77CCAGGAACCC7GA 
ACTG7AACGG i .C; .Ca7CAG7GCC.^CaGGa7CACA7G.\.AA~GATG7aC7CaGAAG7GTC 
CTGGAA7CGGC-CCCa7uAGa"G~C7C7GaGAGAGAGC77C77G7CC7ACa77CGGCGGG 
TATGGTCTTGGCCTaTGCCT7A7GGGGG7GGCCGT7GTGGGCGGTGTGGTCCGCCT.AAAAC 
CaTG7TCCTCA.A.JlCA7CATT7G77GC:CAJ 1 CAC7GGG77GC7GACCAGAAG7GCCaGGAAG 
CTGAATACCa i i ; CCAG7G7CA7ACCCAGGG7GGG7GACGA.AJ l CCCG" r '"Trr7CAAC7G7G 
GAAGGAACA7CCAA CA7C7C 7GGtCCA7GAAGArrGGGG7G7GGAACCGrrACCAG77GG 
GGA.AGCTCG7C7G7C77TT7CC77CCAA7CANGCGC7CGC7C77C7GA77A77CTTCAGGGC 
AATGACaTAAA : :GTA7A ; ;CGGS :CCCCGGTN'CAGCCAATAA?AA7AACCC7eTGTGACA 
CC ANGGC GG C OC CC AAC G A NC AC7 
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KWfU.edit 



AGCG7GG7CGCGGCCGAGG7CC7CACCAGAGC7ACCACC7ACAACA7CATAG7GGAGGCA 
CTGAAAGACC.«}CAGAGGCATAAGGTTCGGGAAGAGCTTGTTACCGTGGGC\ACTCTGTC 
AACGAAGGCTTGAACCAACCTACGGATGACTCGTGCTTTGACCCCTACXCAGTTTCCCATT 
ATGCCGTTGGAGATGAGTGGGAACGA.-\TGTC7GA-\TCAGGCTTTAAACTGTTGTGCCAGTG 
CTTANGCTTTGGAAGTGGTCATTTCAG ATGTGATTCATCTAG ATGGTGCC atgac AATCC7 

G7GAAC7ACAAGA77GGAGAGAAG7GGGACCG7CAGGGAGAAAA7GGACCTGCCCGGGC 
GGCCGCTCGA 



TCGAGCGGCCGCCCGGGCAGGTCCATTTTCTCCCTGACGGTCCCACTTCTCTCCAATCTTGT 

AGTTCACACCATTGTCATGGCACCATCTAGATGAATCACATCTGAAATGACCACTTCCAAA 

GCC7AAGCACrGGCACAACAG77TAAACCCTGA77CAGACAT7CGTTCCCAC7CA7C7CCA 

ACGGCA7AA7CGGAAAC7G7G7AGGGG7CAAAGCACGAG7CATCCG7AGG77GG77CAAG 

CmCGN7GACAGAG77GCCCACGG7AACAACCTCT7CCCGAACC77A7GCC7C7GC7GG7 

C7T7CAG7GCC7CCAC7a7Ga7G7TG7AGG7GG7ACC7C7GGTGAGGaCC7CGGCCGCGAC 
CACGCT 



AGCG7GCCCGCGCCCGA0G7CCA— C0C7CGAACGGCATCaaC77GGAAGCCAGTGa7CG 
TCTCAGCCTTGGTTCrCCAGCT.A.A-GGTGA7GGNCCTCTCAGTAGCAICTGTCACACGAGC 
CCTTCTTCG7GGGCTGACA . : C :CC AG AC iCC~CAC.A.ACaCCC7GACC7GC7C7GC77G7C 
AAAG7G7CCT7AaCa :Ca~AGaCAL i CaC , >CATA777GGCGNCCACCA7AAG7CC7CATA 
CAACCACGGAA7GAC~G7CaGGaaC 



ld4:;.:.edic 

7CGACCGGCCGCCCCCGCAGG7CC7CAGACCCCG77C7GAG7aCACAG7CaGTuTGCTTGC 

C77GCACGA.GATA7CC-ACAGCCACCrCC7GA77GGAACCCAG7CCACACCTA77CC7GCA 

CCAAC7GACC7GAJ,G77CACTCACGTCACaCCCACAAGCC7GaGCGCCCAG-GGACACCA 

CCCAATG i iCAGi. iCaC7GGA7ATCGaG7GCGGG7GACCCCCAAGGAGAAGACCGGACCA 

ATGAA.AGA.A.ArCAACC77CC7CC7GACAGC7CA7CCGTCG7TG7ArCAGGAC77ATGGCGG 

CCACC.A.A.A7A7GAAG7GAG7G7C7A7GCTC77.A.AGGACAC777GACAAGCAGACCAGC7CA 

GGG7GJ7G7CACCAC7C7GGAG.A.A:C7CAGCCCACCAAG.A.AGGGC7CG7G7GACAGATGC 

TACrrGAGACCACCA7CACCA77ACC7GGAG.A.ACCAAGAC7GACACGATCACTGGC77CCA 

AG t i_pA7uCCGrrCCACCC.A.\.CGACC7CGGC'GCGACCACGCrr 
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16453. l.edit 

AGCGTGG7CGCGGCCGACG7CTGGCCGAA.CTGCCAGTGTACAGGGAAGATGTACA7GTTA 

TAGNTCTTCTCGAAGTCCCGCGCCAGCAGCTCCACGGGGTGGTCTCCTGCCTCCAGGCGCT 

TCTCATTCTCATGGATCTrCTTCACCCGCAGCTTCTGCncrCAGTCAGAAGCTTGTTGTCC 

TCATCCCTCTCA7ACaGGG7GACCAGGaCGTTCTTGAGCCAGTCCCGCi*TGCGCAGGGGGA 

A77CGG7CaGCTCAGAG7CCAGGCAAC-CGGGGA7G7A777GCAAGGCCCGA7G7AGTCCA 

AGTGGAGCTTGTGGCCCTTCTTGGTGCCCTCCaAGGTGCACTTTGTGGCAAAGAAGTGGCA 

GGAAGAGTCGAAGGTCTTGTTCTCAnGCTGCACACCTTCTCAAACTCGCCAATGGGGGCT 
GGGCAGACCTGCCCGGGCGGCCGCTCGa 



TCGAGCGGCCGCCCGGGCAGGTCTGCCCAGCCCCCATTGGCGAGTTTGAGAAGGNGTGC\ 
GC.^TGACAAC.^GACCTTCGACrCTTCCTGCCACTTCnTGCCACAAAGTGCACCCTGGA 
GCGCACCAAGAAGGGCCaCAAGC7CCACC7GGaC7aCA7CGGGCC77GCAAA7ACA7CCC 
CCCTTGCCTGGACTCTGAGCTGACCC-A.\TTCCCCCTCCGCATGCGGGACTGGCTCAAGAAC 
G7CC7GG7CACCCTG7A7GaGAGC-CA7GaGGaCAACAACC77C7GAC7GAGAAGCANAAG 
CTGCGGGTG.A.A.GAANATCCATGAG.A.ATG.A>'AAGCGCCTGNAGGCANGAGACCACCCCGT 

GGAGCTGCTGGCCCGGGAC i l cgagaagaaC7ataaca7gtaca7C77ccc7G7 \cactgg 

CAGTTCGGCCAGACCTCGCCCGCGACCACGCT 



Ifi4i-i.l.«dii 



AGCGTGuNTCCGGACGACGCCrACA.^GCCArrGTATGTAGTTTTANTTCAGCTGCA.\\V 
AATACCN'CCACCa7CCaCC77aC7.AACCaCCA7ATGCaCaCA 



1645-:.:.<dit 

7CGAGCCG7CGCCCCC0CACG7™CCCCGGa7aCCaCCCGGCaTaT7T7GuAA7GGA7GA 
CGTCTGGCaCCCTGAGCAGCCC.i. CuCACGaC l : GGTCTTaGTTGACCAATTTGGCTAGGA 

GGaTaGTATGCACCACGC^CTCaGTCTGTCGGaTAGCTGCCATGAACNAACCTGAAGGA 
GGCGCTGCCTGGTAN'GCG i .<jA: i ACaC-GGCT'jGGAaCaGCTCGTACACTTGCCATTCTCT 

GCATArAC7GCNTAG7GAGCCCACCC7GGCG07C77CT77GCGC7GAGC7AAAGC7ACATA 
CAATGGCTTTCNGG.ACCTCGGCCGCC-ACCACGCT" 
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l«55.1.«dft 



TCGAGCGGCCGCCCGGCCAGGTCCATTTTCTCCCTGACfiOTr-rr i r-r^r-r^-„ , 

KCTAAGCACTCKKACAACAGT^^ 
ACGGWTAATGGGAAACTGTGTAGGCGTCUAGCACG^ 

Cmc^GTGCCTCCACTArGATGTTGTAGGTGGOCCTCTGG^G^ 



l6J55.i«llt 



CAACGAAGGCTrGAACC.AACCTACGGATG.*CTCGTGCmGACCCCTACACAG 
lA^CCGrrGGAGATGAGTGGGAACGAATGTCTGAAT^ 

^^ANGCTTTGGAAGTGGTCATTrCAGATGTGATTCATCTANATC^n^TCATC^T^^^r?^ 
GCGGC^CGCTC^A^^^'^^^'^^'^^^^^^^^^ ^^^^^^^^^^^^^^^ 



liJ56.i.eiiit 

^G^^^£' — ^^^CGOCTCACATT^CATGCAAGTr 



16-!«oJ.s(Jii 

Sg^C^C^ 

GGCCAG^C-C 1 --'!-— ^ F^'li^^ATAArA-CATTTAGCCTTCTCAGCTTTCT 
clll^r-fdcA- C ^vil^^^^AGCGACCC.AA.AGGTGGATAGTCTGA 

SSEa^c™^^ 



WO 00/36107 



62 / 92 



PCT/US99/30270 



14459. Ltdit 

CCGGGAGCCACGCCTTCTrGTGG^ACTGACCCCAGGGC^ 
GCATCTTATGTTAACCTACCTACCA-GCGCTGTGTAACACAGA^CTCC^^ 



AGCGTGNGTCGCGGCCGAGGTGCTGAArAGGCAC \GACGGC xrrrrT i r i rn-r ^ , ^ 
AGTCTCCAACCTCaGOTGAGTAG^ 

GAAATTCCTCCTTGGNCACTGCCTTCTCaGCAGCAGCCTGCTCTT^ 

IrSJl C ^ u ^i? w ^^ 4CC -^ ATAG «CAGAGGAGAATCTGTGTT*C«: 

SStS ak^ 4 c-c^"*c 1 • ^ cc ^ aac ^ctgcatctcgttagtgaa 



loJSO.I.edii 




GcS CW NCC^r-* ~r-7"^---"^ CTCN7CCCCGAACC1TArCC CTCTGCTGG 
GACCACGCT a ^^-^GCACCTCTGGNGANGaCCTCGGCCCC 



16460.;. edit 



S£££cC > ' ' AAl -' > ^ ACCGNCXGGGAGAAAATGGACCTGCCCGGG 



TO. 15BB 



WO 00/3«107 



63 / 92 



PCT/US99/30270 



l«4«U,edii 

™ATGTACCAGTrCTTCTGGuGCACACTGGGcS 

TACTCTCCACTCTTCCAGCCAGAGTGGCACAT^ 
NTT^^CKjCTGCCCTCTGGNCTTCGGNTGTNCTC^^ 



I*«l-ledit 



TCGAGCGGCCGCCCGCGCAGG7CTCGCGGTCGCACTGGTGATf;rTr/-Trr-r,-T T ^^^„ 
CCGGCCCTCCTGGACCTCCTGGCCCCCCTGGTCCTCCCAGCGC?^^^^? 3 ^ 0 

GCCAATGTGGTTCGTGACCGTGACCTCGAGGTGGACACCAC^^^^r Arr^? ^ 

GACCTCAAGATCTCCCACTCreAm^^ 

GCTGC.AACCTGGATGCCATC^GTCTTCTGCAAC;^ 

«CCACTCaGCCCAGTG7G0CCC^ 

CAAGCArGTCTGGTTCGGCuAGA.^ATGACCGATGuA^CCAG^ 
GGGCTCCGACCCTGCCGATGGGGaCCTTGGCCG(XAA^TcGCT ' GGCGGGCA 



IS-Wj.t.tdir 



AGCC-GGWGCGGCCGAGGTATA.^TA-CiGNr-A- • ~rr-r, ^ „ 

^^•^^^^^^ A AAGATCTCAGGGTGGANAA.^CCA T ' ' ^ ^ ^■ 4 " ,J AG 



IS-6j.:.edii 



CT C AGCGrGCGGAGGGAGGCTCTGGACTG^^^^^S TCT 
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1646J. I^dit 

CGAGCGCXJCOACCCGCCACGTyCAGA«rrCC.WTCCANANAACCATCAAGCCAGATaTCAG 
AAGCTACACCATCACAGGTTTACAACCAGGCACTGACTACAAG^ 

AATGACAATGCTCGGAGCTCCCCTGTGGTCArCGACGCCTCCACTGCCATTGATCCACCVT 
CCAACCTGCGTTTCCTGGCCACCAC^CCCAATTCCTTGCTCGTaTC^ 

TG^CCAGGATTACCGGTACATCATCNAGTATGANAA.GCCTGGGCCTCCTCCCaGAGAAGNG 
GTCCCTCGGCCCCGCCCTGNTG7CCCANAGGNTACTAmCTGNGCCNGCAAC^CGGCA7cc 
GATATCNATTTTGNCATTGCCCTTCAACAATAATTA u'-.^i.uulaai.l 



IS464.i edit 



AGCGTGGTTCGCGGCCGA.VGTCCTGTCAGAGTGGCACTGCTAGAAGTTCCAGGAACCCTG 
^^^^^^^^^^•^^•'^^^^^•^CAGGaTGACATGAAATGATGTACTC-IGAAGTG 
TCCTGGAATGGGGCCCATGAGATGGTTGTCTGAGAGAGaGCTTCTTGNCCTGTCTTTTTCC 
TTCCAATCAGGGGCTCGCTCTTCTGATTATTGTTCAGGGCAATGACATAAATTGTArAT^CG 

ggtcccggntccacgccag-aatagtancct^^ 

ACTTCTCTGGGAGGAGACCCAGGCTTCrCATACTTGATGATGTAACCGGTAATCCTGGCAC 

CTGGCGGCrGCCATGATACCAGC.AACGAATTGGGGTGTGGTGCCCAGGAAACGCAGGTTG 

GATGuNCCATC.\ATGGCAGTGGAGCCCGTCGArGACCACAGGGGGAGCTCCGACAT7GTC 
ATT CAAGG i G 



1 6465.1. edit 



AGCGTGGNCGCGGCCGaGGTCCAoCGCGGC-CTGTGCCACCTTCTGCTCTCTCCCC A.ACGAT 
AAGGaGGGTNCCTGCCCCCAGGACAACaTTAACTNTCCCCAGCTCuGCCTCTGCCGG 



16J6r.:.jdit 

TCCAGCK<CCCCCGC<CACGTV , •^-G.^GTGGVfrACTTTATTGGI^TGGO.AAAC 

GuAoAAG*. . G . v-u = cag^c.aal-agggaa-acagagncccgaaaaaggggagggcaggt 

GuvjCTGCAACCAGACGCACGCCCAGGCaGAAACTTTCTCTCCTCaCTGCTCaCCCTCCTG 
^lS^Tp^^ C jf-^^ A - 'f^ J ^' Gi, --^^GGACACCTTCCCACAGCCArTGCaGCCC 
TrrrrlJS- 4--- C ^= C .L GTCCACCTG0C - iCT ^-CCCCACAGAACCCCGAGC 
T 5 - ' ,AA iG 1 "- A t* L ^ v -"'- ;v;u, --' 1 ''-''- , AACCCTCCTTATCArTGiVGCAGAGAGCAG 

AAGu i GGCAI.AGCCCGCGC : GCACCTCCCCrGCGACCACGCT 



IS466.:.4dit 

TCGAGCGGCCGCCCG 



TCG AGCCOCC GCCCGGGCACG ; CCACCA : aACTCCTCATaCAACCACGCATGaCCTG TCA 

°2^^? C ' 'Si- '- 1 ril ;CA • • K"-CO>^TTC7CCT7GGGCGVCACCCGCACTCGAT 
A i L\-AQ i GAC-C t uAAv.A . iijuL; Cv.>-GTCCACTGGGCGCTCAGGCT 



i»46\:.sdit 



TCGaGCCGTTCGCCCGGCkZaGCTCCaCuACACCCA^TTCCTTGCTGGTaTCATGGCAGCCG 
CCaCGTGCCAGGa . . ACCGGC ■. ACArCATCAAC-T.i rCAC^.CCCTGCCTCTCCTCCCAGAG 

A.\Gv.GuTcCCT^GGC^CGCCCTGC-TG.CaCaCaGGCTACTaTTACTGGCCTGGAaCCGCG 
AACGuAA TaTACAA i ; :a70.Ca. iGNCCTGA.^G.AVTAATCA.N'N'A.^NAGCGAyCCCCTGA 
TTGGAAGGA 
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0l_l«4*9.t<iit 



<KJ64«9.edit 



TCGAGCGGNCGCCCGGGCACGTCTGCCAACaCCAAGATTGGCCCCCGCCGCATCCACACA 
GTCCGTGTGCGGGuAGGTA^CAAGAAATACCGTGCCCTGAGGT^^ 

tcctggggctcagagtgttgtactcgtaaaac.aagcatcatcgatgttg^ca^gcIt 
lacaccgtaccgacagtgc-iacgagtcclactatgccctgcccctgggccccaafiaar«-r 



OJ_]64T0.tdit 



AGCGTGGTCGCGGCCGAGGTGA.^TCGTATTCAGCTTCCTGGCACTTCTGGTCAGC.\ACCC 
AGiGTTGCGCAACAAATGATC— GACGAACA7GGT7TTAGGCGGACC ACaCCCCC^ 

C IC.CiCAGACAAk.i-A i I.TCA i ^CC'-A . , CCACGaC \CT7CTG xC-~ \r ±Tr i — rrr at- 

(jCCAc i CTGAi_AGGACC I GCCi.GGGt. -CCCGCTCGA 



0-i_!64-0.«iit 



GAACTC-^r^-r--;-^ 

C^-Trr ■ : ^^^-^^AGAGCTTCTTGTCCTACA-TTCGGC 

'£cc-ZA- -"A— S;;E_V:^;;^ :c ;y- CACTG - c -^^AccAG^GTGccAGG 

AACC : uAA I .iCCA ; i H.AC-- : CvOCCQ\-Z ACCaCGCTA 



CAAAGuGuACTTTC AGAi. C AG i Gv.AA : ^ACCAAAAACaTTCaTACTGNTCCCC \aattt\ 

T7GGuAGv.CTTTT>. UiGuiii ^<--A.^-.^CCTrTTGNTG.^GA\GAN^.CCTNCrCCGGA 
CCCCrT.A^CCCArTCCACNCOGCNCGCC-CTA>iGGNCCCNCno 



-F/C. 15EE 



WO 00/36107 



66 / 92 



PCT/US99/30270 



IM_I«471.edit 

AGCGTGG7CGCGGCCGAGGTCTGCTGCT7CAGCGAAGGGT7TCTGGCA7AACCAA7GA7A 

AGGCTGCCAAAGACTG7TCCAA7ACCAGCaCCAGAACCAGCCACTCCTACTGTTGCAGCAC 

CrGCACC.\ATAAATTTGGCAGCAGTATC.AATGTCTCTGCTGATTGCACTGGTCTGAAACTC 

CCTTTGGArrAGCTGAGACACACCATTCTGGGCCCTGArn-rCCTAAGATAGAACTCCAAC 

TCTTTGCCCTCTAGCACATAGCCATCTCCTCGGTCACACTGTCCCGGCCTTGAAGCGATGC 

ACGC.^GAACC7TGCCCTGCTGGA. ACTGCTC CTCCAGGAGACTGCTGATTTTGGCATTCTT 

TTTCCTTTCATCATA 1 1 it 1 iCTGAA I 1 1 i I 1TAGA7CGT7TTTTGTTTAAAA7C7CTTCT7CC 

TCAGGAGTCAGCTTGGCCCCCGCCGCATCCACACAGTCCGTGTGCGGGGAGGTAACAAGA 

aataccgtgccctgaggttggacgtggggaatttctcctggggctcagagtggtgtactcg 

TaAAACAAGGA7CA7CGa7GG7GNCTACAATGCA7C7AA7AACGAGCTGGGTCGGACCCA 

aagaacctgcngaanaaatggatcgn-ctcatcgacaggacaccgtacccgacaggggna 

cgantcccactatgcgcttgcccctgggccgcaanaaaggaaaactgcccgggcggccnt 

cgaaagcccaattntggaa.aaa.^tccatcacactcggnggccngtcgagcatgcatotan 
aggggcccattccccctnamn 



0T_l«471(iHt 

TCGAGCGGCCGCCCGGGCACG7CCCCAACCAAGGCTGCAACC7GGA7GCCATCAAAGTCT 
TCTGC.\.A.CATGGAGAC7GG7CAGACC:GCGTGiACCCCACrCAGCCCAGTGTGGCCCAGA 
AGA.ACTGGTACAJ'CAGCAAG.AACCCC.A.'T.GGAC.A.^GAGGCATGTCTGGTTCGGCGAGAGCA 
TGACCGATGuA i iCCAG i :CGAGTA.CGCGGCCAGGGCTCCGACCCTGCCGATG7GGACCT 
CGGCCGCGACCACGC7 



0S_lo4T2. ( dii 

AGCGTGG7CGCGCCCGAGG7CGACA7C3GCACGGTCGGAGCCCTCGCCGCCA7ACTCGA.-\ 
CTGGAATCCArCGGiCA7GCTCTCGCC^AACCAGACA~GCCTCrrGTCC77GGGGT7CTTGC 
TCA7G7ACCAG l .v. i iC 70GJ CCACAC7G0CC7GaG7CGGGTaCACCCACGTCTCACCAGT 
CTCCATG77GCAGA.ACAC777GA7GGCA7CCACGT7GCAGCCT7GG7TGC-GGACCTGCCCG 
GCCGGCCCC7CGA 



7CGAGCeGCCGCCCGCCCACG7CCACCACACCC.AA7TCCT7GC7GG7A7CA7GGCAGCCGC 
CACGSGCCACGA7TACCGCCTACA7CA.C^G7A7GAGA.4 1 GCC7GGGTC7CCTCCCAGAGA 
AGTGGTCCCTCGOCCCCCCO. i CC-7G . C ACaCaGCC7ACTa7TACTGOCCTGG AACCGGGA 
ACCGAA7A7ACAA : i iATGTCA: iGCrC7C^.AGAArAA7CAGAA0AOCGAuCCCCTGA7TG 
GAAC<jAAA.\AGaCAGaCGACC77CCCCa.*C7GG7.A.*CCCT7CCaCaCCCC.4ATCITCATG 
G.-CCAGAGA7C77CCA7G : i C£r7CC.A£AG77C.\.\AAGACCCCT7TCG7CACCCACCCTGC 
GTATGACACTGCAAATGG7A . :CaGC ; .CC7CGCACTTC7GGTCAGCAACCCaGTGTTGGG 
CAACAAA7GA7CTrTGAGCAAC. , .7CGN ; . : ACOCGGaCCACACCCCCCACAACGOCCaCC 
CCCA7AAGGCa7aGCCCAAGACCa7ACCCGCCGA-\7G7AGGAC.A-IGA.\GCTN7NTNTC.^N 
ACACCATNTN'A7CCGCCCCA : •.CCAGC-ACAC77CTGaGTACATCa77TATGN'CATCTGTGG 
^ACT7GA7GAAAACCCT7ACaG77CaC'CG77CTGGA\C7T77ACCaGCCC7N'7TACaGGaC 
TNGGCCGGACNCC i i AAGCCNA r7NCACCC7GGGGCGT7CTANGGTCCCACTCGNN'CACTG 
GNCAAAA7GGC7ACTG7N 
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II lW74.edit 



AGCGTGGTCGCGGCCGaGGTCCACTaGaGGTCTGTGTGCCATTGCCC-VGGCAGAGTCTCTG 
TCATCGAGAGTGGGGCCAA.AGUCTGCGAGGTTGTGGTGTCTGNGAAACTCCNAGGACANG 

ctactaccg i CTNACc^ccTGCioT^c^ccccc^f^Tc^Gcr^•AANACATNGGG^^r^J^*^vc 

™ C CNTCCn«WGTNGAANAT>^^ 

NTTGGCCTTTAAANAATCC>*CC7TGCCTT>Q^'CACTG 
ATNANTTWATTANAT™™^^ 

AOTCCTTNANNCCTCCCWCOOnrNX^CTCNTACTNA^ 
CTTTCJnTTAANATAATGWGCC^CCT^ 

NOmtCNNOfTTTO3GTO^ 
^TTITCCIWCATCCCTTNT^ 
TlEi^fCA^ANTra^ 
AiVTTTAA TNAM 1 1 NTCN 



i: 16474. edit 



^■\ T £?£1^SS^: C '.^i'JL" 1 - ^-^"^-CTGAGATGGGGGTGGTCCGCAGT 
I^.S^II^-^ : W A ■ "J CACCTT CATGCCCAGCACACCCTGTCTGAG 

•-AACACj i GGl-Gv.Al,AAC».A«.- : '- : LAACG '. ACTA AflTTl id rj-.r.Tt-ri-i-ri~r. — r-^ . 



t:-_!6-:-5.edir 

^ A ^ A ^;^ A ; A :- AA l. l -_ A ^ '^K-^AATAGTTCTGAGCACCAOTAGCGCATG 

rrJ CA 5 CA ' ' '^ L "^ A ^- V ' ■ AL - ^ 0A0G ^~GC-A7CTCCCrrGGGGCCTTGAGGrCC 
TTQAuwA > i AGGAGGCwOACTaC-GaGOaj : 'CGaGuCTGTGGGCAAACTGCACAACATTC 
I'™ '^j^ L'.'iJ^ 0 : : GGCGCaG ' ^TAA TTCTTG ATCC GTCAC A TaTTaTG TCA tcg 

£ A £!^ C ^^ 

TATCCuNCAiAC«ACTv J AL...^.^A. u >.-GA.i.CA7CCTCCiT CaaCAACCTTNCTGTTGTGCC 

*Ir? 1_1 G 1 c ^ ' A • Au ^ ■ 1 ! (^GGCOAAAAAGGACAAAAAGAAAA 

AGCAG , iCaaaG t ANCNc-A .CAAC . . GG7TCCTTCCCCNTTCACCACCCGGGCCCCGT r 
A i AAAACACC7NC0GCCOCACCCCCC77 
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I-> l«75.edit 



ACCGTGGTCGCGGCCG ACGTCTTTTATGACGOGCCCCCTrrTr , 
TAmAGACAraTGAGCTTTGTTCAAAAG^^ 

^^ACTATTATTTTGGCAC.AACAGGA.AGCTGTTGAAGGAr^Tr^S^^^^^^^^^'" 
CTATCCTCUTAGAGATOTCT^^ 

ATCCGTTCTCTGCGATGACATAArArGTGACGATCAAG^^^A^A^T^r^v^ 
ATTCCaTTTGCAGAATGTTGTGCaGTTTGCCC KCAGCC^^ArT^-rr^ ^ 

taatggtcaaggacctcaaggcccc.aaggSgatcSgc^ 

^GG7GACCC7GGTAT7CCAGCACAACCAGGGt7^ 

atcnggngaatcatgccctactggtcctca.aactattctcc^ 
aagtctcggatagcnagtangg^nggactcgca^ctIt^ctS 

GGGCGTTCGAAAGCCCGAA7CTGCANaWTNC>^^^ 
AAAAGGGCCA77CCNCCTTTAGNGNGCGCGaS^^ 

CGNGNCTGGGAAAT u>->JUvAiNTACAATTACTI'fGGCGGCGTTTTANANCG 



liJS47S.edit 



AGCGTGGTCGCGGCCGAGGTCCACATCGGCAGGGTCGCAr:rr - '-T/--/-r-<-^-/- ^ 

GTGTCCACCTCG ^ GG t C AC--GTC \C r - J • r-^r --- - ' CAGGl - ' ^GAGGGTG 
CACCATCOTCACC^C^a^T^ 
CGGaCGACCAMCGCACCAANACCTCC^ 
"TCACGUGTGCGaCCCOC^^ 



i6_I6J76.edfr 



G*EETC^GATG7GCCAC7CTGAu-GC-^GTCg7g^ 
AC<^CCCACCC7CCCGA-G7C<-ACC7CCGG^^ 
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ir_lS477.edh 

TNCAGCGOCCGCCCCGCCAGGNTGNNA.ACGCTGCTCCTGCTGGTCCTCCTCGCAACCCTG 
GTGAAGATGGTCACCCTGGAAAACCCGGACGACCTGGTGAGAGAGGA«3TTC^rcGACC/^ 
AGGGTGCTCGTGGTTTCCCTGCA.ACTCCTGGACTTCCTGGCTTCAAAGGCATTAGQGGACA 

TGCCCCTGGTGaAAATGGAACTCCaGG i CAAACaGGAGCCCGTGCGCT7CCTGGTGaGA(i 

GTCATACCTGrrTCCrGNGTCAAATTG— ArCCGCTCACAATTTCACACANCATACGAAGC 
CGGAAAGCAT.WGTGTAAAGCCTrGCGGTGCTAATWGTGAGCTAACTCNCAtTA^TT 

NTGAAATCCGCCNACCCCCGGGGAA.AAGNCGGTTTGCNGTATTGGGGCNCTTT7TCCCTTT 
CCTCGG^ACTTGANTTa>TGGGCT770GNCG^ 



lS_l64T7.tdit 



a ^™gt™cggcwa^^^^^ 

CCC.ACGGCTCC i GTTTGACC . GGAG . . CCATTTTCaCCACGGGCACC ACGTTC ACCC7T 
CACA<.CAGGAGCACCCCCC7G7CCC , i C.^ .TCCATNCAGACCATTGTGNCCCCTA ATGCCT 

TCs.Tv.TaCAL.AGG:CG:G.i.-Cui . i .CaCGGTGACCaTCTTCACCaGCCTTGCCAGGA 
GGaCCAGCACCaCCAC-CGTT ACCAACC7GCCCGCCCGGCCGCTCG A 



2l_ld479.edii 



TCvjAGCCutCGCrCGCCCAd.- .CCA. . . . C . CCCTGACGGTCCCaCTTCTCTCCAATCTTGT 
ACuCACaCCA . . C7CA7CCC.\C£A7C7ACA70aA TCACArCTGAAATGACCACTTCCAAA 
GCCTaaOCaCTCCCACAACaC ■ : . A.AAGCC7GA77 CaGaCATTCGTTCCCaCTCaTCTCCA 
ACGuCAi.\ATCCGA.^ACTCTGTAGGGG-:.^AAGCACGAGTCArCCGTAGGTTGGT7 CAAC 
CCTTCGTTGA1.AUAG . i CCCCAOGC".^ CaaC.CTCTTCCCCaaCCTTATCCCTCTGCTGGTC 
rrrCAG . Gi,CTCC.AC7a7GA . C l G7ACG7C-CCACCTC-GGTG.ACCACCTCGCCCGCCACC 
ACGCT 



^_KJ"9.*dit 



ACCG i GuTCOCC-GCCC-AGG ; CCTCACCACAGvTCCCACCTAC^CATCATAGTOGAGGCA 
CTGaaaGaCCaCCaGAC<:caTAACG77CGGCa.\GAGG-GT7ACCGTGGGC.^CTCTGTC 
A-\CGAAGGCTTGa.aCCAaCCTaCGGa7GaC7CG7GC777CACCCCTACACAG7TTCCCaTT 
AjfCCCuGGAG ATCaCTCCGAACSaa .7G7C i CAA7CAGCCTTTA.AACTGT7GTCCCAGTC 
CTTACu>. 1 1 1 GCAAGTGuTCA : ■ :CaaCa:CTuA77Ca7CTACA7GGTCCCA7GACAATGG 
TG i GAACTACAACATTGG AGaGaaG i GCCACCG7CaGCG.AG.AAA-A7GGACCTGCCCGGG 
CCGuCCGCTCGA 



FIG. 1511 
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TCGAGCGNN'CGCCCGGGCAGGTCCAGTAGTGCCTTCorr a e-rr^~~~ 
«GAGA7ATTCCTrcrGCC*CT^^ 

tgcctcatgagogtcacacttgaattctcctWc^^^ 

«^GCTtn*TAGTrTGGGGAAAGTT7^^^ 

TCTCTACTCGAGCmCGTACCrrCCACTTCrGC^TOcT^^T^^^ 
ArTTCATTGACAGTACCCACrrCTCCCAAACATCcS 
AGGAGAACCAAATTATGGGGCAGAAATAAGGMC^^ 
AGATTTCAGTGGTGACTTTAAAAGA.ATACTCAACAGTG^lTCATrrr^ 

gaaacngta.aatgatgga.an-gcttctggagaTgcS 

CACCATCTACACGACCrACTrCAGmAC.^AAG^rA^^^ CCCAG ^^ 

CCAAGTAGCNCCATGGNCAGCACTTTNAGOT 

ANCCTNGrcCNNGACCCCCTTAAGTC^ 

NGTTCNACATGC>m^A.AGGGCCCXA^C^ ^ CCN ^^ CTGGGCGGC 



2S_l64SI.Mii 



T CGAGCGGCCGCCCGGCCAGGTGTCGGAG7CCAGCAC0rnArrf-"T^-- r~ _ 

TCTCCGGCTCCCCATTGCTCTCCrACTCCA^ 

ACCTGTGGTTCT^GGGCCTC' ~r ----- ' C - CGGuA - T GGGGGCAGCGTGTAC 

GGTGAGGACGCTGACCACACGC-ACGTGCTG™CTGC^ 

GCAmTOIACCTCCACGCCCTtGAC^ 

TCACCTCCACCACCACCCATC-AACZ-CAGAC^ 



:s 1643 



AGCGTGGTCCCGGCCGACCTCTGAGG— AC A -GC"TGC-r,-rr,- irr-r ~ 

CCCTGAGGTCAAC-C.A.ACTCGTACC-GGACGCO"TGG;cCTGct- G ^ 

GCCGCGGGAGGAGCAGTACA.ACACCAC-^cfGTc^ 
CCAGCACTCGC7CAA7GGC.AAOGAC-aCaaCtc^ 

CCCCA-CGAGAAAACCA-C7C- AA.AGCCA AAO^ ' CCCACC 

coctgcccccatcccggcaggacatga^^ 

1ALAACAt - CA CGC ..lO: i( .. w A_ , ^ACACCTGCCCGCGCCGCCGCTCGA 



TCGAC•CGGCCGCCCGGCCAC•G-C^A.A"CCTCCTCGCTGACCAC•-CCGG-,•GC7n.---,-rTf-r 

GiACAGAGCTCCCATGCC-GA.A.ACCA-GACATAGAGACTG^CCCTGTr^ 

WCCAaTCAGTGATGCC=7CC<}Tt«C7K^ 

CAGTCCA<XMCT7TTGC«;"AC*AC^^^^ 

CCCaTCCTTCTCACCCCTCaCCaaC*^^ 

"mmcrnwScA^ 
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23 IWSltdij 



AGCGTGGTCGCGGCCGaGGTGTCCTTCAGGGTCTGCTTATGCCCTTGTTCAAGAACACCag 

GCCACCAGAGTGGATGCTGTCTGCACCCATCGTCCTGACCCCAAAAGCCC^GAQ'GGA^A 
GAGAGCGGCTGTACTGGA.ACCTGAGCCAGCTGaCCCACGGCA^CA<^T}AGCTG^G^CCC^ 
ACACCCTGGACAGGGACAGTCTCTATGTC.AATGGTTTCACCCATCGGAr^TrTr~jr-^^ 

caccagcaccggggtggtcagcgacgagccattcaS^ 



:9J«4S3.«jit 



AGCGTGGTCGCGGCCGAGGTCCTGTCACAGTGGCACTGGTAGAAGTTCCAGGAACCCTGA 

actgtaacggttcttcatcagtgccaacaggatgacatgaa^^^ 

CTGGA^TGGGGCCCATGAGATGGTTGTCTGAGAGAGAGCTTCrrGTCCTACATTCGGCGGG 
TATGGTCTTGGCCTATGCCTTATGGCGGTGGCCGTTGTGGGCGGTGTGGTCCGCC^S\C 
CATGmCTC^GATCATTTGTTGCCC.^CACTGKTTGCTGACCAG.^GTGCcTGG^G 
CTGAATACCATrrCCAGTGTCATACCCAGGGTGCGTGACGA.^GGGGTC™AACTOTG 
GAAGGAACATCCAAGATCTCTGGTCCA-GAAGAnGGGCTGTGG.AACGCTTACCAGTTGG 

AATGACATAAATTGTA i AT7C_-<j i.^Ci.-vj , 'CCaGCCCaGTaATAGTACCCTCTGTGAC^C 

r^rr^Jr^-l^t^. 1 '^ A 1 Ca ™CCaCCAAGGAAATNGGNCGGGGNG 
GACC , ^CCGCGuCCu ! i AAAv.->. -CAATTCCACACaCTTGGNGGCCGT UTTaTGG ATC 
CCaCTCNGTCCAACTTGGNGCAa7aTGGCATAACTTTT ' At. i A I u>.A 



•IJd-JS-.edii 



Ar?;-?^-""'"^" ~ C ^':tli :'-- i '"- TT ^'t:AC-AAG-GCGAAGGTGT.^rCCCTCT 
^^?^ A 5^' wA --- C -' ^• A -CCG«TCArOA-AGAATGC<3GTACTCArGC.A.A 

CAG . , , AuC *.AA : <. > '---•^•ACA^ALACTOCC-VACATTCCGGACACCCTCCAGGAAGC 




ACC ^2 GTCCCGGCCGAGGTC ' 0 ' c ' :tacagt,: "Cacgactctactccctcagcagcgtg 

CC ^2 CAACAC - AAC *< C ^^ 

CCCCC i iCCAAACCTCC-CGOCCGGCC:C7CG 



FIG. 15KK 
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tgggtgccgaac-gctggagggcaccgtcac^^ 

GACTGTAGGACAGACCTCGGGCGCGACCACGCT "wwoAOiLtrQAO 



39_l<488jdit 

NGGNNGGTCCGGNCNGNCAGGACCACTCNTCTTCGAAATA 

4l_l6439.edit 



-C_144S9.idir 

r^^S: GAA ^ ' L^iL^^^ C ^WCCC^CTGGTGCGAG.^TrCC7 

ArT^™^'"---- -> : ';^^'.- CCaCaCCC ' ca c-atcggtgctttgcaggacgca 

AGT>_-AGuACCTlGi_-i.CGCGaCCACOCT 



45_ld.l9l.«di( 



TCGAGC 
AACTGGAA 
TGCTG 




^I'^i^^ ' ? ' L™-l^ lGGGCTG ^ GTC CGGTACACGCAGGTCTCACC 
GG^C^CCTCGGC^^ 



FIG. 15LL 
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ctgccgtgacc^gXtgTccS 

CAACCaaGGCTGCAACCTOCATCCCATcTa^^ 
CTCCGTCTACCCCACTCAGC^^^ 

caaggacaac-aggcatgtctgcttcggcgagag™ 

TGGCGGCCAGGGCTCCGACCCTGCCGATGTGGAC?TG°^ 



AGCGTGGTCGCGGCCGAGGTCTGGGATGCTCCTGCTGTCArirTi- a<~ j t v ,-r 
AmACGGAGAAACAGGAGGA,A.ATAGCCCTGTCcS^ 

TCTACAGCTACCATCAGCGC<:CT7AA.ACCTGSAG^r^^^ T 2 TGCCTGGGAGCAAG 

TCACTGGCCGTGGAGACAGCCCCG^GcS^ 

AA^TTGACAAACCATCCCAGATGCAAGTGACc£^^^ 

ACCAGGACC.AAC.WAAACT.^ACTGCAGGTCC^A^ 

CCTrGCAGCCCACAGTGGAGTArGTGGTTAAGTn-rTlTr--^ AGAA - AT G A CTATTGAAG 
AAGTCAGCCTCTGGTTcTc.CTC^ 

ACTGATGNCGArGCCG^C- ~v->-- ' GaTC GCCTAAAGGACTGGCATTC 

ggggaaaaaaaaccttnXaTC^ttga^ 

CCACCCOCTOGCG^^ 



■!3_IdJ9:.sdit 



«CAA7^"~^C^""~ -r"-™ AGTGTCTrC - C ^CATCAGGTGCA 
TCCTT7aGCC<:CaTC.VaTC-*:T^ 

gTgg^g^c.V^ 

G AA AT70GC77G C7GC7TG CG GO G CTTG 7C T CC ICON'S , ;C °^ TAA ; lAA 1 



FIG. 1SMM 
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49J6493.edl! 



TCGAGCGGCCCCCCCGCCACGTCACTTTTGGTTTTTGGTCATf;TTrr/~TX(-/--r, 

GCAGACAGGfiCTAArfiTrr, uH.A(j<jTTGGGATGGAGG(jAGTTTACAGGaa 



55_t649S.edit 

AGCGTGGTCGCGGCCGAGGTCCTCACCAGAGGTGCCACCTAC^ACATC^TAOTrr jrrr a 
CTGA^GACCAGCAGaGGCATA^GGTTCGGGAAGAGGTT^^^ 

CmGCSCTTreCAAGTGGTCATTICAGATra^ 



;6J«496.edit 

CCTTCGT7CACACAG— ICCC^C ""^ -^-^.^^'f f;^'^" 7 ™*- 77 ^^ 
. , — „„_,: , * ; L ! • c -CcAACCT7A"CCCTCTGCTCG T '" 

1 1 jCaCiG<_C7CCAC7a70a7C77G7- ~C~CC-dr— r-.--i , -.- . --™„„ " " 

ACCCT ^■^^•^•C^CiuAuuAi.CTCGGCCCCGaCC 



59_I6-!93.«Jt[ 



c'tcCC ^CA^P- :f-^'-^^:i- CGCCCTG ^GGT.AKT7TAAACTTGCTCC 
l^.^NoA.4C7TCC_wAv.Av.-G_ :A.:. CTTCTCGTT7TCCG.VAGNG \\CCTCGAA7>«N 

TCTCCTlGGAN■CAC^^CGA^CN•7CCA^ACT7GGGCCGG.A.ACCCC77 ^C^ 0 ^ 1 ^ 



-F7(7. i5MV 
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60_I<U73.edlt 

AGCG7GG7CGCGGCCGAGGTCCTG7CAGaG7GGCAC7GG7AGAAG77CCAGGAACCCTGA 
ACTGTAAGGGTTCTTCATCAGTGCC^CAGGATGACATGAAATGATGTA^ 

CTGGAATGGGGCCCATGAGATGGTTGTCTGAGAGAGAGCTTCTTGTCCTACATTCGGCGGG 
TATGGTCTTGGCCTATCCCTTATC^^^ 

CATGTTCCTC.WGATCATrrGrrC<CC.AACACTG(3GTTGCTGACCAGAAGTGCCAG^AAG 
CTGAATACCATTTCCAGTGTCATACCCAGGGTGGGTGACGAAAGGGGTCTTTTGAACTGTG 
G^GGAACATCCAAGATCTCTGGTCCATGA.AGAnG<}GG7GTGGAAGGGTTACCAGTTGG 
GGAAGCTCGTCTGTC Ilii 'CCTrCCAATCAGGGGCTCGCTCTTCTGATTATTmCACrrr 

AATGACATAA.ATTGTATATTCGGTTCCCGGTTCCAGGCCAGTAATAGTAGCCTCTTGTGAC 
ACCAGGCGGGGCCCANGGACCACTrCTCTGCGANGAGACCCAGCTrCTCATACTTGATGAT 

GTAACCCGGT.AArCCTGCACGTGGCGGCTGNCATGATACCANCAAGGAA'TTbGGTGNGGN 
GGACCTGCCCGGCGGCCCTCNA 



60_16498.«dit 

AGCGTGGTCGCGCCCGAGGTCTGGGATGCTCCTGCTGTCACAGTGAGATATTACAGGA7C 

ACTTACGGAGAAACAGGACGAAA7AGCCC7G7CCAGGAG77CAC7G7GCC7GGGAGCAAG 

TCTACAGCTACCATCAGCGGCCTTAA.ACCTGGAGTTGATTA7ACCATCAC7GTGTATGCTG 

7CAC7GCCCG7GGAGACACuCCCC-CAACCACCAAGCCAAmCCArrAAr7ACCGAAC*G 

AA.A77GACAAACCA7CCCAGA7GCA : AG7GACCGArGnCAGCACAACAGCATTAGTG7CA 

ACTuG.:CCCi i CAAG i . CCCC7G ; : AC7GC77ACaGAC7.AACCACCaC7CCCA.AAAA7GC 

ACCAGGACC.VACAAA.AAC7AAAAC7CCAGG7CCAGArCAAACAGAA.A7GAC7A77GAAG 

GCTTGCaCCCCaCAGTGG AGTA7G7GG . i AG iG7CTATGC7CAGAATCCAAC r GC-AGAGA 

G7CAGCC7C7GG77CAGA.C7CCAG7A.A-CAC7AT7.:C7GCACCAAC7GACC7GAAG7TCAC 

7CAGG : CaCaCCCACAAGC ~GACCrCCCAG7CGACACCACCCAATG7TCACTCA<:TGGA7 

A , CGAG i CCCGu i GACCCi. Ca AC-GAG AACaCCCGGaCCCa7GAA.aG AA ATCAACC7TGCT 

CC7GACAGCi.:a7CCCNC£C7G^A7"A0^AC77A7GCGGGAC7GCCCCGGCNGGCCGN7C 

GAAANCG.vA77N7G.aaa : "C : iCNCAC7GGCNGGCGMTC0AGC77NCTTNT^NAyGGC 

CCaA770.CC7N7aC\CGC-7CG7N 



SI _IdJ99.jdit 
AGCG7GG7CGCGGCCGACG7CNACG.A 



6:_t«-3j.4dit 

TCGACCCGCCGCCCC-CGCAC-G7C-ACCACACC:AAT7CCT7GC7GG7A-CA7CGC«CCGC 
CACG7GCCaCGA:iACCCCC7aCa7Ca:CaaG7aTGAG.AAGCC7GGG7C7CC7CCCaGaGA 
AG ■ GG i CCC7C0OCCCC0C-. - i GG7C "CaCAGACGCTACTaTTACTCCCCTGC AACCGCC- A 
ACCGAATaTACAA , ! .A-C7CA. = CCCC7CAACAA7aA7CaGAACAGCGAGCCCCTGATTG 
GA.AGGAAAAAGACAGACGAGCj_:C7:CAAC7GG7AACCC77CCACACCCCAA7CT7CA7G 
CACCaC-AGATC i ; GGA7G • ' CC i . CC.AlAG77C.AAAAGACCCCT77CG7C.ACCCaCCCTGG 
GTA7GACACTGC AAA7GG7A . , CAGC ■. ;CC 7GGCAC77C7C<-7CACCAA"CAC7C77GGC 
CAAC.AAA7CA7Ci i .GaGG.AACaTCC; . ; lACGGGGACCACACCCCCCACAACGGGCACC 
CuCA7A.AGGNA7AGGCCAACACrA7ACCCCGCCGAA7G7AGGACAA.GAAGC7C7N7C7CA 
AC.aACCa7C7Ca7GGCCCCCa77CCaGGaCaC77C7GaG7ACA7Ca7T7Ca7G7CA7CC7G 
GTGGOCAi. . i C A?G AAN AACCC . .ACAG77 CAGGGTTCC7GGAACT7CTACCaGNCCCAC7 
Tv.iGACaGCANCT7CGGCGNGaCCaCCC7 



FIG. 1500 
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ACCCTCOTCGCGGCCGAGGTCCAT7T7CTCCCTCACGGT(*rr jr-rr/-Ti— r/-^- t.,— 
^CACC^TCTCATGGCACCATCTAGATgX^ 

"aagcactqgcacaacagtttaaagcc^^ 

«CATAATCGGAAACTCrCTAGGGGTC^^ 
TTCGTTOACAGAGTTCCCCACGGTAACAAO^^ 



W,16493.edit 



AACCCGGAAACAGACAAGCAACCCA^ 

ACAATrrCACATCGACTTTCGAAAATAl^^ 

™CTTTGACCAACCG^^ 



6->_1650O.edii 



CAC^AGACCAGCAGACGC.,^^ 

tcaacga.,ggcttgaaccaacctac=catgactcgtS 
otg^^t^g A - ■ - I G ][ C a ^ca -ctag a rccrccc ATG ACAATC 

CcJcct&CT ' lC - A «^ A --'^CCGTCACCOAGA.AA.ATGCACCTCGGCCG 
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l&OI.edir 



TCC AGCGGCCGCCCGGGCAGGT.ACCGGGGTGGTC \GCCAnr 4 rrr , w 
CACCATCaACAACCTGCGGTATGaOGAGaaCATGcS 

CCTCTGTACTCTGGCTGCACACTGACmGCrS 

GCTATACTOGGAGCTCANCCNAACCTTra^ 



GAGGACTGGCTCAGCTCCCAGTATAGCCGCTCTCTGTrrjrTf-/- 4 /-/- . ~~ 
G<XGGAGGCTGCaGaTGGCGTCCACTCC*GtS^^ 

agncagtctgcagccagagtacag^ 

CAGGCCCTGA.AGGACCC7CTCCGTGC-TGTTGA^CTTCCTGr^r^^^^ 
TCCTCAT,CCGCAGGTTGTTGArGGTGAA^^^^ 



IfiiO-l.edi: 




I6;0:.iidit 



AACCATG^C.^ 

A-AGCTGAATACCA'rrCC4.GTCTC i T- i r— Trr-v^i? 'CCTGaCCACAAGTGCCAGC 
CCTGGNG^AC^C^C^ 
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lS£03.l.«dit 

^CTAGATtiCTGAACTCTCGGTCm:^^ 

TC7ITCCTCCAAACGAAAJiCCTGTaG^A.\CCCCCTTAmCTCCCCCATAATTrG{nTcrcr 
TAATOTCTOGAAATCACTATTirara^ 



£cag£g^^ 

GGCAGTTGTCACAGi-ijCCAGCCCCGi. iGGCCTCCAAAGCATGTGC AGGAGCAAATCCCAr 
CGAGATATrCCnCTOCCACTCT^^ 

CCTGGCTCTAi AGTTTGuuu.AAAGTT7GTTGAAACTGTKCACTGACCTTTACT7rrTf*rTT 
CTCTACTGGAGC^CCGTACCTrCCACTTCTGCTGNTGGN^^ 

^^^^^ GG ^ CAAC -^- i -^CGGGGCCAGAAAT.^AGGGGGCTmcCA 



I6f04.J,edi: 



T^^^^^^t-?--^**' A^G'AAGTGTTCTGAGCACATATOAGAT 

rSr r ^ \ ~ -f.-r - • ~ AGLA0 AC ATC ~:C7CACTGTGCCAGTGGGCA 
GGAGAAAGAG^A i*jv-T«. p v.GaC ikjCACrTCGOCCGCGACCACGCT 



* L ^?'^i:? A 5^; A i:--^^'-^CCTCTrTCTCCTGCCCACTGGCACAGTG 
AGGAAGA iCTCTGCTu ■ ^AC .uaCaa^GCTC-CATCCACTGaGATGCCAGTCaAAAGTGC 
ATT7.A.\TACACCTAACGTArCC%AACA?CArAGCTTCGCCCAGCTtA T CTcXrATGTGCTCA 
GAACACTTAC AATACCCT GCaGACCTGCCCCGGCGCCCGC^CgV 
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ISSOS.I.edit 



TCCCAGGATTACCGGCTACATCATC.A.\GTATGAGA>Cri^rr"rx^T/-2^<i? 
GAATAiACAA-nTA^.CA-rG^CCcG.^GAAT.UTCANAAGAGCGAGCCCCTGATTGGA 



AGCGTGGTCGCGGCCGAGCTCCTGTCAGAGTGGCACTGGTAGAAGTTCCAGGAArrrTr^ 

^.A.GGGTTCTTCATCaGTGCC^CAGCATGACATGA^^^^^ 

Sl^TCGrcCCCArCAGATCGTTOTCTOAGAG 

CAATCAGGGGCTCGCTCTTCTGAmiTCTTCACGGCAATGACATA^^ 

CCCGGTTCCAGGCCAGTAA7AG7aCCC7CTGTGaC\C^ 

TCTCTOCGaGGAGACCCACCCTTCTCA^S 

GGTGCATCAATTOCAGTCGAGCCGTCGATNACCACaG^ 
AAGGTGGACAGuTAGAA TCT7GTAA TCaGGTGCCTGOTTTC^X VVTCTG 



c tc T ^GGC- : -rr^-— '- 1 - G :--^-^ GCG - AAAGC ^CACCGATGGATTCCAGTTC 

GCGl'^TC trcGCNct-i ™— ^: A ^ TGG0 ^ CC CAGCT7CCG7aCC^CC7TG 
U-^T.AATCA^GCNCA.A^ .u . , .v_'„ , l -'^GTGA.AA\TGGTA'rTCCCC7TCACAATTTCCC 



lo=06.:. sd|[ 

C^^^^^P^^^-GTCGGAGCCCTGGCCCCCATACTCGAA 

GGTGTCC^C-J-4^^ ' C J5 GATCT GCTGGCTCAAGCTCTTGA.AGGGT 
I OTCCACCTCv-'AGv , CAwv i CAlC-A.^.CCTGCCCGGGCGGCCGCTCGA 



FIG. 15SS 
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1 6z 07. l.«ii t 



AGCGTGGTCGCGGCCGAGCTCAAGAACCCCGCCC:cr.i mrrrr-rr- > 
CACTCTGACfGGAAGAGTGGAGAGTACTGGA^GACCC^Arr^ 

kcatcaaagtcttctgcaacatggagactggV^gS 



16507^.edfl 



TCGAGCGGCCGCCCGGGCACGTCCACATCGGCAGGGTCGCAGCCCTGGrrrrnT^rr 
AACTGGAA-CCATCGGTCATGCTCTCGCCGAACCAGACA^^^^^^ 

TGCTGATGTACCAGTTCrrCTGGCCCACACTCGGCTGAGTGr.-V^ 

AGTCTCCATGTTGCAGAAGACTrTGATGCCATCC^^^ 

CAGTACTCTCCACTCTTCCAGTCAGAGTCGCAC^^^ 

cgttcttgacctcggccgcgaccacgct ^gaggtcaccmcaggtocoggcgo 



16;08.1.ddli 

:ggc-caggtccccc 

TTTTTTTTTTTTTT 



COACCGOCCGCCCCGC-CAGGTCCCCCC CCTrrTTTT- 



16508. Z-idit 



AGCGTGGTCGCGGCCGAGG~CTGGCA7TCCTTCGA.CTTrTTr"Ai — rr- 

£fc^G^ 

ctGTC^G'AA^-C-: Tr'lr- -f" ^ii^^^CTCCGOAATOGAGCAAAA 

^a^gtggtcctg^gVI—™ 

CCAAACTCTATCTCAAATCeCAAC.^AA^A^^^^ 
AATCTTCGCAACCAGTGCaaOTCACCCaCa.^^^ 



i7G 757T 
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I6509,t.edit 

ACTTACGGAGAAACAGGAGGAAA , ACCClTGTCCAGGAGTTCACTGTGCCTGGG AGCAAG 

TCTACAGCTACCATCAGCGGCCTT.A_Av\CCTGGAGTTGArTATACCATCA^ 
TCACTGGCCGTCGAGACAGCCCTC^^^ 

AAATrGACAAACCATCCCAGATGC.^GTGACCGATGTTC^^ 

AGTGGCTGCCTTCAAGTTCCCCTGTTACTGGTTaCa^aaGTAACCACCACT 
C^CCAGGACCAACAAAAACTAAAACTGCAGGTCCAGAT^ 

A.«GCTTGCAGCCCACAGTGG^GTArCTGG>n-AGGNGTCTATGC^AArcCC^3c 
GGAGAA^GTCAGCCTTCTGGTTTAGACrrGCAGTAACCAACA^GATC^ 
GGNCAITCACTTGGATGGTGGATGTCC.AATTC ■ aaalKjACT 



t6509.2.tdit 

TCGAGCCGCCGCCCGGGCAGGTCCTT GCAGCTCTGCAGNGTCTTCT7CACCATC A.GGTGC 4 
GGGAATAGCTCATGGATTCCATCCTCAGGGCTCGaGTAGGTCaCCCTGTaCCT/GGAAACTT 

GGCC £2 G I G ^^ 

TCCTTTAGG^ oA . CAA i uTTuv.- 1 i AC . ^CAGTCTG AACCAGAGGCTGACTCTCTCCGCT7 

™?™?;5I^C^_KG , , , ..^GTTTTTGGTCGTCCTCNCCCATTTTTGGGAAG 
IS G °555™ :C I° ' A - V AU l ± 1 " CAI - tjGGA ^rrGAAGGCAGCCACTrGACACTAATG 
CTGi n_- : n. i oAAcA . C^: vAL ., .OCA i'CTGCCGATCGTTTT'GACA AT^CTCCTTCGGC \ 
AATTAAiGGAAA: iGul i iCCTGC , i GGCGuGGCTGNCTCCACGGGCCAGTGAC AGCa t A. 



16510. J.edit 



rl^r-r^-^— ------- ^ A7CTG0GArGG — CGTCaaTTT C7CTTCGGTAAT 

Irtr^ATrAi-- -\T-r ^ U A-- U ^ G -^1 GCTGTCTCCACC ^^AGTGACAAGCATAC 
ACAGGNGATCGu i A ; AA . C.AACTl^aluTTTAAGGCCNCTGaTCGTA 



I6f iO.^.edii 

ac ^ TGGTCGCKCCGaCctctg ^^^ 

^5J TACGG ^ CA -^ CAGCAGa ^ TAGc:CTGrcc ^^ 

IST^^'SI^Si •'l AGCv -' , -' CC ' l -^- ACCTGC - A CtTCArrATACCATCAC7GTGTATGCTG 
TCACTuGlCGTuGAGaCAClCCCGC.A^CaGTaAGCCAATTTCCATTAATTACCG.A.ACAG 

^ A i'S A 5^™ AlCC 5 AOA l GC -i-" GTGACCGArG ^ 

AG j!:' C i:I GG " : ', CAAU ' !tC :£' Gs '•^ cc ~ACA0AC7.A.A.CCACCAC7CCCA.AA.AATGO 

gagg ^^ caa - ca -v-v--v^- j ^ ctgcanggtc 

-A^GGC7T7^aCAGCCLACAGTGC^GTArGTGCGTTAGTCTCTArGCTCAG.\.ATN'CCAAGCGG 
AGAOAOTCaGCCTCTOGTTCaGaCT 



.F/a isuu 
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1651 I.I. tdit 



TCGAGCCGCCGCCCOGGCAGGTCAGCGCTCTCAGCACGTCACCACCATGGCCrCGGCTCT 

^^^CCTCCGCGTCCGGGTCTCCTGGACAGTCAGTCACCATCTCCTCC^rR^^ jrrT^r-i 
GTCACGTTGGTGCTTaTGAATTTGTCTCCTGGTAC^ 

ACTCATGAmCTGACGTCACT.AAGCGGCCC-CAGGGGTCCCTG^^ 
AAGTCTGGC.WCACGGCCTCCCTGaCCGTCTCTGGGCTCCANGCT^^ 
A™CrCGAAGCTCATATGCAGCC.AAC.ViC.AATTGGGTC^^ 
GACCGWCTAAGGTCAACCCCAAGGCTTCCCCCCC^ 

gaagaagctttcaagcc.aac.aangn'Cacactgggtgtgtctcataagtggactt^c^Scc 



16511 J.edit 



cacotag£g^ 

v.AGGTAGCTGCTGGCCGi_GTACTTG i iGi i GCTTTGNTTGG AGGGTGTGGTGfTTCTrr.1 rr 

CGAACACCCAAi iGTTtj ; ; G»-C 1 t,i_A l A -GACCTGCAGTaaT\ATC kGCCTCATCCTar" 
^^^^^^^^^^^^^ 

TT7GC lGuGNGTTGG 1 tw,v7V^ACNAAAACAAAATT7CA7\ \.\QC \C WCGJC \CT 
GCTGGTTTCCAGTGCANCAANA7GCTC-AACTGAANTCTCC 



io5;z.[.i!(iit 



^^£l^^^-' A ' ; L " lAjuA ■ , - i - G '--^CCCCGCCTTGCCGGCTC7GGrCATCGCC 
AT-I^-^r'^- AC i ! iir-V^- 1 -^^KCATATOCCCACTrCCTTCATGTCC 

GAA :GAC. , C>A^ CT ^-vCNaCaa,-,. --TC7A7GOACCTOCCCGGGCGGGCCCGC7C 



loillisdli 



^^^A..CuCAC^C U.-V. j Aw jAA7TGATGACATCGTTTCAGCCCaCA.AAAAG 
CACKn ANA ^^ CC ^^ A -^^-- CCC0C ~""C^GCTCGACCTCGGCCGCCGAC 
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PCTAJS99/30270 



Ifi;I-U.«llt 



AGCGTGGTCGCGGCCGAGGTCCACTaGAGGTCTGTGTGCCATTGCCCAGGCWAGTCTCTG 

GGGCTAAATCCATGAAGTTTG .GGA :GuCCTGArGATCCACAGCGGAGACCCTGTTAACTA 
CTACGTrGACACTCCTGTGCGCCACGTCT^^ 
AAGATCATCCTGCCCTKMACCCANX^Oto 
ACCACGTCAACCATTTCnGWAACOT^ 



I65U.:.niit 

I^ G ^ GCCGCCC ^ GCAGGTCTGCC ^ GG AGACCCTGTTATGCTGTGGGGACTGGCTG 

CG ^ AT ^ GG 5 GGC I CTGGC ^^^ 

ATCTCATCTTIGCOTrCC^AATGCTCACOXCKrrCACGC^ 

TaCCAGTTGGGTCCCAGGGCAGCATGATCTTCACCTTGATGCCCAGCAC \CCCTGTCTGAG 
CAACACGTGGCGCACAGCaGTGTCAACGTAGTaGTTAACAGGGTCTCCGCT^TCGAT^A^ 

GG ^57 CC ^ A > AGu>A - ' 1 ^ T ^ GG ' 1 -C"nTTGTA.WCGCAAA.^CTCTTGCCT 

GGOCCAAATCCGCACACAGACCTNTANTS-CGACCTTCGNCCGCCAACCACCaCT^ 



N>51f.I.tdit 

^ c ^ CGG ± c ; jA :--;-:i^. G ^ GA ^'^ Au ' 1 ^"ccaccacagggtgctcgtggtttccc 

AAGGGACAGcCcuy , ^ i v~ : C_ .^AAGGGTGAACCTGGNGCCCCTGG TGAAAATGGA 
pSir-AuCTCAA.-.t.Ai.-u ACv.C^-.-Nou>.-C ; i CCTCGNGACAGaGGaCGTGTTGGTCCCCCT 
GG i C ^^ NACC - GCCC=C £5 GGCCGCT ^ AAAAGCCGA ^^"CCAGNACACTCGCGGCCGNT 
pSI^'i^^ ' ^J^' l£ GG i : C:AAA " i; ^'^GCCGTAArCATGGCCATAGCTTCTrCC 
CTCGuGNGGAAA ^ ,Ai . v.-. Jt T>CC^?TCCACAC.*ACATACCOAACCCGGAAACCA 
i l LC^ A ^,i , "".L AAA A " .um-'v,->-->jt:v. -~AAATGANGTGAGCNTAACTCNCA7TTAA7TGG 
CGTTGCGv. i iCaCTCCCCCCCTTTTCCACTCCGGGN'A 



TCGA^GGCCGCCCCCO^Ow^^ 

rr ;^rr f^-'^ivf^f Jii 0 : ' CCA ~ G ^CACGCGCACCAGCTTCACCC7 
TCA-CACCACuACcAw-w-wcu : w . w. :„.AA» CCaTCCaGaCCATT GTGNCCCCTAA7GCC 

IIi^ G ^^ 

IJy^^S.^S^:^^' - : ' CCACGG "CACCA:C7T CACCAGCCTT GCCAGGA 
<jiiuCLAGAO- i l-jui.-.ijCCA-'-.'-ACGCT 
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ANCGTGGTCGCGGCCGACCTCCrCACCAGACGTGNCicrTjr^r-.Tv- ^ 
CTGA^GACeANCACAGCCA7AAGGrrCGOCA^^^ 



TCGAGCGGCCGCCCGCGCAGGTCCATTTrCTCCCTCjrrrT/-(-(- . 

«CTAAGCACIGGCACAACAGmAAA^^ 
ACCGCATAATCGGAAACTGTra^ 

AACGCnVUGCCCGNATTCTGCAGAAT^ 
CATCNTAAAAGGGGCCCCAArTTCCCCCTTiTA^^ 

gncccgccg^ac^cgncggtgaYctg^TaSS 



ANCGNCC TCGCG G CCG A NG TN77T7TTCTTN' TTT77TT 

16= IS. \. edit 




Iiiil3.l4di[ 



TCG3tCCGGCCGCCCGCGCACGTGTCGC \GTCxcr i, , r-^^^. 

TCTCCGGCTGCCCA-TCCTCTCCCA^^ 

CGGNGAGG ■» C\CJ\ACC \C \CCi'-' r~r -™ - ' ' ^ ACCAGNCCTGuNuCAGGA 



FIG. 15XX 
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AGCGTGGTCGCGGACGANCTCCTCTCaCAGTGGNACTGGTaGAAGTTCCa VGAACrrrr* 

actctaackjgttcttcatcagtgcc^^ 

CCTGGAATGGGGCCCATGANATGGTTGCC ^ ATGTACTCAG ^ GNGN 



CACGTGCCAGGATTACCGGCTACArCATCAAGTATGAGAAGCCTGGGTCTCCTCCCA 

■ACAGAGGCTACTATTACTGGCCTGGAACC 
. i GAAG AATAATC AGAAGAGCGAGCCCCTC 

^LLAWGATCTTGGATGTTCCTTCCACAGnC^GAclcC^ 
GTATGAACCTGGGAAAANGGNANTT.A.\.\CTTTCCTGCCA H-tiOCACCCCCCCTGG 



I65:0.i.edit 



AGCCTCCTCGCCGCCCAGCTCTCCGA ~G CTCCTGCTGTC AC AGTG \CA~KTTAC acg xrr 

ACTTACGGAGAAACAGGAGGA.AArAGC— GTCC iCCAr^r-rrr-^ 

TCT4.C i.GCTimTrirrr-rr-^1 ■ ■ - At - uAGTTl -ACi CTGcCTGGGAGCAAG 

ioiacaoc iACi.ArCACCCv.CL . i AAAL- i CGaGTTGATa Tier itc a nr-i — i -, r,- 

^A^A^TGGC™; ^-^^NCTATGCrrCAGAATCCA.GCGCA 



GC^GTCC--V^" 

tcct^acgg i : ^ggaatcgacatccacatcaotgaatgccag 

l^^± C P't y V J i' uAA ^ ■ ' Co : , AC , CCAGNCTC AACCAG AGCCTGACTCTCTCCGCTT 



I6f:i.I. 4 dit 



' CuAC ^- > 'C^TuCCAC: ,u; '^CaCAAaCTCOCCCTGGaGGCCACCAAG-UC 
i IU1A :cA.NAov_<_A iuAAu.AcA'.NAcCC 



FIG. 15YY 
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lSSZU.trflt 

^ C I??J CCC ^CC G ACGTCTGTCCTAC.AGTCCTCAGCACTCTACrCCC 



GTGACCG7GCCCTCCAGCAACTTC CHK*CCr»rIrr? ^* CTCTAC TCCCTCAGCAGCGTG 
CCAGC.\ACACCAAGGTUGACAAGAGAG^fijnr(^^^i£SJ~^^^^^^^^^-^'jC 




GTACTAGTC^ANCC^C^^ 
T«i«WGAAATTGGTATCCNGra^ 

AGNGTAAAAGCCTGGGGGNGGCCTANTGAAGTGA7r^hI^ AGCCGC ^ G ^ TAAA 
CCGCTCACTCGCCCGCTTTTCCACC ^ GTGAAGCTAAACTC ACA7TAATTXGCGTTG 



Idf^.l.edit 

AGCGTGG N'CGCGG A CG A N'G A CA AC A AC" CC 




loi:-l.l.«lit 



CGGGCTCCGCNTOa>^AC*?OAAOG*COC^^^ 

AGAGOTCGAGCTGC-CCCCCCTGGC "^v c" J A r ^? ^F^^GGCCCCaNGACTT 
CCACCTOG -<-«-"-TCi.«. ^"AGuAAAGCGTGaGCTGGTCCTCCTGGO 



WO 00/36 1 07 PCT/US99/30270 

87 / 92 

TCGAGCCCCCGCCCGCCCACGTI 



NCAGCACCAGGTGGCCCAGGAGGACCAGCAG^S 
CCAGCTCCACCTCTAAGTCCTCGGCKXCCT^^ 

ACCCGGAGCCCCTCTTTCT uCCAATCCAGGAGGGCCTCCTTCACCTTTCTC 



16524.1.^11 

TCGAGCGGCCGCCCGGGCAGGTCCACCGGGATATTCCCr^rTr-rr^ 

atccagaacgagaaggagaccatgc^gcctgaa?^ 

AGAGTGAGGAGCCTGGAGACCGACA.+CCGGAGGCTGCAri^ ^^^^^ A ^^^ A< " 
CGAGAAGAAGGGACCCCAGGTCAGAGACTGGAGC^^?i--n^^^^^^^ GA ^^^^ 
GAGGGCTCANATCTrCGC.A.AATACTGCNGAC^SS ACTTCAACATCAT CGAGGaCCT 



l«i:6.iedi< 



A TGCGNGGTCG CGuCCG A N'G ACCANC7C7GGCTC \T± i-ttv- ~ 
*anttacGGNCa7TCCC.^?C7CCaC,^^^ 
A TCTGaCCCCTCaCGNCCTCCaTC^-C^ 
^CTTCTCCaaGTGCTCCCC^TT^C^ 



ISi-'.I.edit 

AGCCTCCTCCCGCCCw AGC ~G7ACaaC'CT77TTT7" 
T ' 1 1 1 ' 1 ' • ■ 1 ' ' 1 1 > ' ■ — i ; i i ■ t ! 1 17 



TCGACCGGCCGCCCGGGCAGGTCTGCCAAC AC A \C, a 

CTTNGTC-GCGGGGAGGT.^C.^G A a-ACCGT^ 
«P«K^AGaGTGT7CTaC7CGTA^ 

CTAATAACGAC<TrCGrTCGTACC.VAGACCCTGCTG^C^ 
<*ACACCCTACC C ACAGTGrc-A^ 
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165^3. l.cdi£ 

TCGACCCCCCGCCCGOCCACOTCCACCACACCCAATTCCTrCCTCGTATCATGGCACCCGC 
CACGTGCCAGGaTTACCGCCTACATCATC.VAGTATGAGAAGCCTGGGTCTCCTCKAGAGA 
ACCGAATATACAATTTATGTCAT7GCCCTGAAG ^iuvj^ujwa 



AGCGTG^C^CGGCCGAGGATGGGGAAGCTCGNCTGTCn-nTCCTTCCAATCAGGGGCTV 

^CTTCTGATTATTCTTCAGGGC.^A.MGACArAAATTGTArArrCGGNTCCCGGTTCC^GN 

CCAGTAATAGTAGCCTCTGTGACACCAGGGCGGGGCCGAGGGACCACTTCTCTGGGAGGA 

GaCCCaGGCTTCTCATACTTGaTGaTGaAGCCGGTAATCCTGGCACGTGGGCGGCTGCCAT 

GATACCACC.*ANGA.^rrGGGTGTGGTGGACCTGCCCGGGCGGGCCGCTCGAAAANCCGAA 

rrC^GC.AAGA^TATCCATCACACTTGGGCGGGCCGNTCGAACCATGCATCNTAAAAGGG 

CCCCAATTTCCCCCCTATTAGGNGAAGCCNC.+TTTAAC.\A.\TTCCACTTGG 



l«5:9.t.ed!i 

TCGAGCGGCCGCCCGGGCAGGTCTCGCGGTCGCACTGGTiGATGCTGGTCCTGTTCGTCCCC 
CCGGCCCTCCTCGACCTCi. . CG7CCCCCTC-CTCC7CCCAGCGC7GGTTTCGACTTCAGCTTC 
CTGCCCCACCCACCTCAAGAGAAGGCTCACGATGGTGCCCGCTACTACCGGGCTGATGA,- 
CCCAATGTGu i ; CG i GACCG I GACC . CGaCCTGOaCaCCaCCCTCAAG AGCCTTGAGCC \ 
GCAGAATCGAAAACA j i CGGAACCCAAGAAOGCCAAGCCCGCAAACAAACCCCGCCCGC 
ACCTGGCCG^GAACCTCCAAGA. 1 .>G-GCCCACNTCTTGACTGGGAAAA.,AAGGGA.A. J .ANT 

acttogaattggac 



AGCGTGG , CGCC-GCCGaGCTCCACATCGCCaGGGTCGGaGCCCTGGCCGCCaTACTCG^ A 
CTGGAATCCA.CGGTCArcCTCTCCCCC^^^CCACACATC^CTCTTGTCCTTGGGGTTCTTGC 
TGA i GTACCaO : C , ■. CTGGGCCACAC7C-GGCTGAGTGGGGTACACGCAGGTCTCACC \CT 
CTCCATG^CCAGAAGACTrTGATGGCATCCACG— GCaCCCTTGGTTCCCGTCAA TCCAG 
I-i£rSI5 CACTC ' : CCAC7CaC aaC ' ; ^ ■^ATCTTGAGGTCACGGCAGGGTGCGGGCGGG 

GTTV.TTGCCGCCTGCC- lu ggc ct cccggaatgttctwgaacttgctgg 



FIG. I5BBB 
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I6J30.1.«Jit 



AOCGTCGTCCCGGCCGACGTCCACTAGAGGTCTCTGTGCCArrGCri-Arrr^irTr-r^ 

TCATGGAGAGTGGGGCCAAAGGCTGCGAGGTTGTGGTGTCTCGG^S^T^M^r^rTr^ 
GGGCTAAATCCATGAAGTTTGTGGArGGCCTGATGATCC^^ 



l«j(U.edit 



ScaTGG^GG™^^ 

ATCTCATCmGGGTTCCACAATGCTCACu i GGTCAGGCAGGGGCTTCTTAGGGrrj * tct 
C^C C A A G C G°CC^ 



[Sr31.l.«iit 



TCGA0CGCCCCCCCCOGCACG7G i ; : CaGAGGTTCCaaOGTC-- \C^Crr.r. n r-r,r- 

^t^^oactc^^^ 



AGCGTGGTCuCGGCCGAGGTCTGTaCTCCGAGCT.A.AGCAA ACTG ACCAATGAC*rrr j 
CTTC wc«"c* ' ' W ^ A0GACA7Gi;CT CACCCTX;NCTCCAGGAA 



]Sfj:.i.4dii 



TCGAGCGGCCGCCCGGACACuTCTGGGCCGATACCACCGCGC A-A-rrrrr * a rr/- i ! 

<mtctc^accctgagc«-ccaccga« 

GATAGTATKACOCOGNTCTGACNCTG^ 

CTGCTGC-CTGGT^CMTTGA-ACACaTTaiGAA 

CATATACTGGTTAGTCAGGTGAGCCTGuCCCTCTTXTTTTG 



/7G 75CCC 
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0IJ6558J.edit 

CTCCTCCTCCXG 

'ACAGGTCACCCvjijvji. , tJAAGCTGGGGCTGCTGGNC 



AGCGTGGTCGCGGCCGAGG7GAGCCACAGGTGACCGGGGCTGAAGCTGC 



K_15;;8.4.edtt 



CCAGGACCAGCAGCCCCAGCTTCGCCCCGGTCA^G^c^ 



03_[tf535.I.edir 

TCGAGCGGTCGCCCGGGCAGGTCCACCGGGATAGCCr I r,rr/-xr-r,-^^ - 



AGCGN'GGTCGCGGCCGAGGTCCaCCTCTG~CTC\~^C"^Tji — r-r . . 
AGACGCGCa77CTCAATC7GCaGAAC^-^m^^^ 

GACCCCTCAGGTCCT'-GA-GAT'CTTG^ ■ 'yr-^'^^^^-TrrCCaAAGATCT 
CTCTGTCCACGTAACaACOCCCAGG^-^^^ 

CGATGCC7CCCATTCCTV3CCAOACCC '-AOGCTTTGCATGGTCTCCTTCTCGTTCT 



TCGACCGGCCGCCCGGGCAGGTCAGOAAGCiC^-Tro-r-r-i^ , 



FIG. 15DDD 
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07_16537.1.eifit 

AGCGTGGTCGCGGCCGAGGTCCACATCGGCAGGGTCGGAGCCCTGGCCGCCATACTCGAA 

ctggaatccatcggtcatgctctcgccgaaccagacatgcctcttgtccttggggttcttgc 

tgatgtaccagrrcttctgggccacactcggctgagtggggtacaccgcaggtctcaccag 

tctccatgttgcagaagactttgatggcatccaggttgcagccttggtrggggtcaatcca 

gtactctccactcttccagtcagaagtgggcacatcttgacgtcaccggcaggtgccgggc 

cggck3gttcttgcggcttgccctctgggctccggatgttctcgatctgcttggctcaggctc 

TTGAGGGTGGGTGTCCACCTCGAGGTCACGGTCACCGAAACCTGCCCGGGCGGCCCGCTC 
GA 



TCGAGCGGTCGCCCGGGCAGGTTTCGTGACCGTGACCTCGAGGTGGACACCACCCTCAAG 
AGCCTGAGCCAGCAGATCGAGAACATCCGGAGCCCAGAGGGCAGCCGCAAGAACCCCGC 

ccgcacctgccgtgacctcaagatgtgccactctgactggaagagtggagagtactggat 

tgaccccaaccaaggctgcaacctggatgccatcaaagtcttctgcaacatggagactggt 

gagacctgcgtgtaccccactcagcccagtgtgggcccagaagaaactggtacatcagca 

aggaaccccaaggacaagaggcattgtcttggttcggcgagnagcatgacccgatggatt 

ccagtttcgagtattggcggccagggcttcccgacccttgccgatgtggacctcggccgcg 

accaccgct 



FIG. 15EEE 
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